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A B O U T T H E I P T S R E P O R T 
r he IPTS Report was launched in December 1995, on the request and under the auspices of Commissioner Cresson. What seemed like a daunting challenge in late 1995, now appears in retrospect 
as a crucial galvaniser of the IPTS' energies and skills. 
The Report has published articles in numerous areas, maintaining a rough balance between them, and 
exploiting interdisciplinarity as far as possible. Articles are deemed prospectively relevant if they attempt to 
explore issues not yet on the policymaker's agenda (but projected to be there sooner or later), or 
underappreciated aspects of issues already on the policymaker's agenda. The long drafting and redrafling 
process, based on a series of interactive consultations with outside experts, guarantees quality control. 
The clearest indication of the report's success is that it is being read. An initial print run of 2000 for the first 
issue (00) in December 1995 looked optimistic at the time, but issue 00 has since turned into a collector's 
item. Total readership rose to around 10,000 in 1997, with readers continuing to be drawn from a variety 
of backgrounds and regions world-wide, and in 1998 a shift in emphasis towards the electronic version on 
the Web has begun. 
The laurels the publication is reaping are rendering it attractive for authors from outside the Commission. 
We have already published contributions by authors from such renowned institutions as the Dutch TNO, the 
German VDI, the Italian ENEA and the US Council of Strategic and International Studies. 
Moreover, the IPTS formally collaborates on the production of the IPTS Report with a group of prestigious 
European institutions, with whom the IPTS has formed the European Science and Technology Observatory 
(ESTO), an important part of the remit of the IPTS. The IPTS Report is the most visible manifestation of this 
collaboration. 
The Report is produced simultaneously in four languages (English, French, German and Spanish) by the 
IPTS; to these one could add the Italian translation volunteered by ENEA: yet another sign of the Report's 
increasing visibility. The fact that it is not only available in several languages, but also largely prepared and 
produced on the Internet World Wide Web, makes it quite an uncommon undertaking. 
We shall continue to endeavour to find the best way of fulfilling the expectations of our quite diverse 
readership, avoiding oversimplification, as well as encyclopaedic reviews and the inaccessibility of academic 
journals. The key is to remind ourselves, as well as the readers, that we cannot be all things to all people, that 
it is important to carve out our niche and continue optimally exploring and exploiting it, hoping to 
illuminate topics under a new, revealing light for the benefit of the readers, in order to prepare them for 
managing the challenges ahead. 
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Ρ r e f a c e 
A s we enter the new millennium the emerging Information 
-A~ -JL Society (IS) id one of the main drivers of social and economL· 
change. It id an increasingly powerful force for on-going innovation*) in 
private servœes ouch ad eUctronœ commerce and in public services such 
ad teUmedæine and open learning. It id aldo increasingly embedded in 
social life beyond the work environment. 
Thid development id interwoven with dudtainability considerations, 
both in the environmental dense, ad well as in the wider sense of the 
sustainability of the emerging information society as a whoL· — the 
themes of this special issue of the IPTS report. 
To begin with, a society in which computers are everywhere and are 
networked will be a society in wh'uzh the growing importance of 
information will raise concerns about its use and miduse, what had 
come to be called digital security and privacy. People want to know that 
their personal data are secure, that the transactions they make are 
private and that on-line information will not be used against them. 
Moreover, security considerations need to be addressed in order to take 
advantage of one of the opportunities presented by the emerging 
information society: electronic commerce, and the pro mides it holds for 
increased competitiveness, and job creation. 
At the moment there are wide global variations in practices on how 
such information are protected. Even across Europe there id no 
common framework. Resolving this situation can only become more 
urgent as on-line devices and the possibilities for surveillance 
proliferates. Common standards and frameworks on an international 
level are essential. 
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The European Commission has set a Uad in this area through itd 
Directive on Protection of Personal Data and a proposed directive on 
Digital Signatured. 
The riding importance of accedd to information will aido raide concerns 
about exclusion, and the emergence of information 'haved ' and 'have-
nots', and about the sustainability of systems which do not addreds such 
gaps. The fragmentary character of regulation, when it exidts, in thid 
case, too, will have to be overcome. 
Finally the emergence of the information society will interact with efforts 
to enhance sustainability in the environmental sense. The increasing 
ease in procesding and transmitting information and completing tasks 
remotely will have repercussions, sometimes quite complex and even 
conflicting, on transport, pollution and congestion patterns. Exactly 
because the impacts are multi-faceted, and not always clear-cut, our 
emphasis should be on thorough analysis and on taking advantage of the 
opportunities presented without underestimating the costs. 
In sum, continued concerted policy action id required in order to prepare 
the path towardd a sustainable information society. 
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10 A European way into the Global information Society 
European experience has a unique contribution to make to the debate on the transition 
the Sustainable Information Society, in particular in areas such as social sustainability, 
cultural diversity and the environment. 
17 A Strategic Alliance for a Sustainable Information Society 
The new information technologies can make a unique contribution to the development 
of the sustainable society. However, the processes involved are vast and complex 
making it necessary to set up a strategic alliance between industry, NGOs, consumers 
and other political stake­holders. 
24 information Technology for Sustainable societies-
Public Policy Perspectives in Japan: The Case of Telework 
Among the many possible impacts of ICTs on sustainability teleworking and 
telecommuting can make a potential contribution to reducing C0 2 emissions. A recent 
study in Japan has looked at the scale of the possible contribution, and instruments 
that could help to achieve it. 
32 Indicators of a Sustainable information Society: Policy Analysis 
and Application 
Benefiting from innovative applications of information and communication technology 
requires coordination in order to achieve a balance between investment and skills. 
This in turn makes it necessary to have assessments of a country's position in order to 
identify possible policy trade­offs. 
39 
J 
Sustainable information Society Policies in Asia: standing firm despite 
financial turmoil 
Despite recent economic upheavals countries in Asia, in particular China and India, 
are continuing to support efforts to develop the information society, with sustainability 
concerns present in their thinking. 
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Erik Bohlin, IPTS, with Alois Frotschnig, IPTS, 
and Robert Pestel DC XIII, European Commission 
T he aim of this Special Issue on the Information Society and Sustainability is to highlight perspectives and policies aimed at developing Sustainable Information 
Societies. The special issue has collected 
contributions for this complex topic from all 
around the world. 
Concern for sustainable development has 
been rising on the world scene as one of the 
most central issues for the future of mankind. 
Starting from environmental issues, the 
sustainability debate has recently broadened in 
scope to include social aspects and culture. 
What sustainability is all about has also 
changed- from static views that emphasize the 
preservation of current resources for future 
generations toward more dynamic views which 
emphasize the development of more 
opportunities for future generations.' 
Furthermore, sustainability is now viewed less 
as a purely ethical and redistributive question but 
more as a question of informed self-interest. 
Competitiveness and sustainability have 
previously been portrayed as opposites, but 
there is a growing recognition that these two 
issues are mutually reinforcing. Industrialization 
and growth without attention to sustainability 
may not only be problematic for some ill-fated 
groups of society but may seriously limit any 
region's aspiration for prosperity, as the dynamic 
repercussions of unsustainability on its citizens 
may be significant and take unexpected turns. 
While a glqbal context is emerging involving 
several centres of power and growth, - such as 
the United States, China, Japan, India, Russia and 
Europe, to mention just a few - there will be a 
corresponding need to develop strategies that 
enhance and sustain the respective regions, as 
well as to develop strategies for mutual 
consensus and collaboration. In this context, 
sustainability becomes a strategic concern, 
fundamental to long-term prosperity and security 
for any nation or region of the world seeking to 
have influence in the 21 s t century. 
Building an Information Society is equally a 
strategic concern. It is generally recognized that 
the Information Society will be instrumental to 
growth and well-being in the 21st century. For any 
region or nation, it is critical to find a path toward 
an Information Society that builds on its particular 
characteristics and strengths. Since there is an 
increasing awareness worldwide that the 
Information Society can help us to achieve 
sustainable development, the momentum towards 
the information society is correspondingly 
reinforced. 
The motivation for this special issue is derived 
from the three elements shown in Figure 1 -
Sustainability, Information Society and Global/ 
Regional Interests. Our aim is to highlight the 
intellectual linkages and bridges between the 
three elements through a mixture of broad and 
more focussed perspectives on the respective 
elements of the figure. 
For elaborations on the shift towards a more dynamic view, see Leisinger, K (1998), Sustainable development at the turn of the 
century: perceptions and outlook, International journal of Sustainable Development, Vol. 1, No. 1, pp. 73-98, 1998. 
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Figure 1. Fundamental Building Blocks 
Global & Regional 
Interests 
Information 
Society 
5 
The linkages between the Information Society 
and Sustainability deserves some additional 
explanation. Similarly to the general sustainability 
debate, sustainability is viewed here in a wide 
sense, encompassing environment, economy, 
social issues and culture. 
The expectation that the Information Society 
contributes to environmental sustainability is 
primarily derived from a perception that the use 
of information and communication technologies 
(ICT) contributes towards immaterialization 
and dematerialization of the economy. 
Immaterialization refers to the fact that the value 
added in the Information Society is intangible in 
nature, taking the form of information and 
knowledge. Information use and reuse is to a 
large extent a clean activity. Dematerialization 
refers to the fact that ICTs contribute towards an 
economy where output is raised at the same time 
as input of material resources is reduced. The 
impressive workings of the well-known (and 
remarkable) trends in cost/performance ratios for 
microelectronics - frequently referred to as 
Moore's law - provides a basis for this view. The 
significant capacity increases information 
transmission enabled by advances in fibre optics 
has reinforced the view that information transport 
can take place with little input of material 
resources. Information transport is a generally 
clean activity. 
However, while the Information Society wil l 
certainly restructure distance and t ime 
constraints, and hence the need for certain types 
of transport, the emerging new net-based market 
structure and increasingly information-
based consumption may serve to increase 
environmental pollution as well. For instance, 
books directly ordered from online -book stores 
or net-grocery shopping may in fact increase 
customized transport. Other examples can be 
'IPTS -JRC -Seville, 1999 
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mentioned. Within teleworking, the actual 
reduction of transport may turn out to be less 
than anticipated as a result of alternative 
journeys being made, such as personal trips 
during the day, increased customized delivery to 
the teleworker, etc. Therefore, a so-called 
'rebound' or 'boomerang' effect might occur 
where the environmental gains from the 
dematerialization of the economy may be 
outweighed by increased resource intensive or 
polluting demands elsewhere. It is therefore 
important to evaluate the nef effects of ICT on 
environmental sustainability, not only the 
positive effects. 
Likewise, there is both good and bad news for 
other aspects of sustainability. It is well known 
that one of the greatest apprehensions of the 
Information Society is the resulting separation of 
the information-rich and the information-poor, 
seriously impacting social cohesion. Social 
cohesion involves cultural aspects too. Since 
English is today the lingua franca of the 
networked society, there is a concern about 
cultural homogenization on the one hand (i.e. the 
'Americanization' of society), and exclusion of 
those groups which do not master the language. 
Furthermore, the transition towards the 
Information Society is creating challenges for 
employment, at least in some industries and for 
certain types of skills, thereby exerting new 
pressures upon our societies. 
On the other hand, it is difficult not to be 
fascinated by the seemingly unending growth in 
information processing capacities, and the 
resulting opportunities for various forms social 
interlinking. The very nature of the Information 
Society , dominated by a sharing and giving 
mentality, networking without boundaries, 
ubiquitous reuse of information - reinforces a 
view that life can grow and expand without 
taking away resources from others. Indeed, 
humanity is facing a new frontier - cyber-space. 
This is a space of mankind's own making, and 
whether it wil l prove to be useful wil l depend on 
the collective impact of actions, decisions and 
thinking taking place within it and around it. The 
new frontier offers new opportunities for new 
interactions across boundaries and new ways to 
knit our societies together. 
Moreover, the maturing Information Society 
does not necessarily imply cultural 
homogenization. There are several factors that 
wil l drive the network to become culturally 
conditioned. On the 'supply' side, the political 
need to keep regions integrated in the face of 
disintegrating tensions, e.g. between the 
information rich and the information poor, wil l 
stimulate the promotion of policies that unify, 
such as using the network to preserve and 
harness the cultural heritage. On the 'demand' 
side, human limitations on processing the vast 
information resources available on the net wil l 
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infuse demand for interpretations, screens, 
aggregations and adaptations. In order to 
economize on human processing, there wil l be a 
growing demand for culturally conditioned 
intermediaries that facilitate access and reliable 
interpretations. 
In the end, human choice still takes precedence 
over technology. Policy efforts to infuse 
sustainability through the Information Society 
involve coordination of several policy areas, 
suggesting a broader frame of reference for 
Information Society policies than has been the case 
in the past. The papers in this volume reflect this 
spirit - the centrality of human choice and policy. 
The first paper by J. van Dijk ef al is primarily 
focused on the policies aimed at reaching a 
sustainable Information Society in a global 
context. After a broad overview of European and 
global developments, the paper seeks to position 
the European approach as a platform to develop 
the Information Society in a global context. The 
authors argue that a European Way could be 
more vigorously promoted in the global 
discourse, in order to shape global frameworks so 
they become more conducive towards 
sustainability. The policy nature of the paper gains 
particular significance from the fact that two of the 
authors are members of the Information Society 
Forum, a High-Level Advisory Group of the 
European Commission. 
The second paper by A. Frotschnig ef al shows 
how some of these thoughts have developed in 
practice in a pan-European collaborative project. 
Specifically, it is argued that a Strategic Alliance 
is required for a Sustainable Information Society, 
in which industry, NGOs and citizen/consumer 
organizations are working together, both setting 
the agenda for action and providing the critical 
mass needed to achieve sustainability. To that 
end, the ACTS program of the European 
Commission has funded the project ASIS 
(Alliance for a Strategic Information Society). 
ASIS has the objective of providing convincing 
evidence of the ways in which ICT can make a 
positive contribution to sustainability, and to 
suggest the most fruitful areas of action. ASIS has 
created a Statement of Intent to be signed by its 
members, and is facilitating the Industry Action 
Groups in their formulation of scenarios and their 
assessments. ASIS aims to strengthen the 
European-wide policy debate and to demonstrate 
how the objectives of sustainability can be 
co-supportive of the development of the 
Information Society. 
The article by H. Mitomo and H. Oniki 
provides a quantitative assessment of the 
environmental impacts of ICT from a wide-
ranging study conducted by the Japanese 
Ministry of Posts and Telecommunications (MPT). 
In a global context, this study is unique and it 
contains some promising results. Specifically, the 
IPTS -JRC - Seville, 1999 
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paper suggests that the net effects of a sample of 
ICT-related activities will make a 7% contribution 
for the Japanese C 0 2 reduction target for 2008 
set by the Kyoto Protocol. Some detailed 
assessments of the impacts of teleworking and 
telecommuting are likewise presented, providing 
a 2% contribution to the target. Moreover, the 
private and social benefits of teleworking and 
telecommuting over and above environmental 
sustainability are quantified as well. In view of 
the wide benefits, the paper suggests that policy 
should stimulate teleworking and telecommuting 
e.g. through fiscal instruments. 
R. Mansell ef al take a broader view of 
sustainability, encompassing strategies for 
knowledge generation and capability 
development - not only in production but also 
in consumption-related activities. The paper 
develops a framework and a set of indicators for 
measuring the Information Society 
development for a particular geographical unit. 
The proposal represents a step forward 
compared to other benchmarks as it not only 
raises infrastructure aspects but encompasses 
user and producer capabilities in the 
Information Society. An application of the set of 
indicators is presented for Poland and Spain, 
and some policy implications are put forward. 
In particular, the framework and the set of 
indicators is a promising tool for comparative 
policy prioritizations, since it takes a wide-
ranging view of what the Information Society 
promises to bring about - knowledge 
capabilities. 
The final article by E. Bohlin ef al presents 
an overview of the challenges posed by the 
recent financial turmoil for the future 
development of the Information Society in Asia. 
The main conclusion is that fundamental policy 
goals of the Information Society are not likely to 
be radically modified. The Information Society 
is a more long-term concern, and so is 
sustainability. Two countries are investigated in 
more detail - China and India - and they are of 
interest to follow in the context of their strategic 
objective: to become centres of growth and 
influence in the 21 s t century. The final paper 
thus returns to the global concerns and outlooks 
advanced in the first paper, closing the circle for 
this special issue. 
Looking forward, the underlying technological 
trajectory and momentum of the Information 
Society can reinvigorate our thinking and attitudes, 
with the attendant changes in behaviour. 
Explorations in cyber-space can bring mankind 
some important perspectives: innovation is based 
on networking, resources can be used without 
material depletion and people can behave in a 
way that leave future generation with the same, if 
not more opportunities. We could tentatively call 
this approach an Eco-Cyber Life Style. Whatever 
'IPTS-JRC - Seville, 1999 
N O . 3 2 M a r c h 1 9 9 9 T h e I P T S R e p o r t 
9 
we call it, wider uptake of an emerging mindset 
based on the increasing returns and networking of 
cyber-space may turn out to become as important 
as the Darwinian concept of "survival of the fittest" 
has been in past ages, and an ethically far more 
appealing one. 
The inherent momentum of the Information 
Society wil l not stop there, however. As the 
Information Society permeates our way of life 
there wil l be corresponding need to process 
information and make judicious use of the 
knowledge obtained. Leadership in the 
Information Society will be less about timely 
information ("Information Advantage") but will 
instead move into knowledge. However, 
enlightenment wi l l not necessarily lead to 
sustainability, but there wil l be a corresponding 
need to temper the powers of knowledge from 
individual and collective opportunism - wisdom. 
Regions that wi l l allow and empower their 
peoples to participate in the search for wisdom -
in its broad, ethical sense - will benefit growth 
and fulfilment among citizens. 
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T h e I P T S R e p o r t N o . 3 2 M a r c h 1 9 9 9 
10 & 
u _«·£» ■ft§ 
tå fi 
The Information Society 
Forum has analysed 
the central ­ perhaps 
predominant ­ role of 
information and 
communication 
technology (ICT) in 
eventually reaching 
sustainability and 
improvements in the 
quality of life 
A European way into the Global information Society 
P r o f . Dr. Jan A . C M . v a n D i j k , University of Utrecht. Dr. R o b e r t Pes te l 
DC-XIII, P r o f . Dr. F. J . R a d e r m a c h e r , FAW 
issue: This article examines the challenge of identifying a way towards a global 
Information society that is sustainable. This means a society that adequately balances 
economic, social, cultural and environmental concerns of the world under a long-term 
perspective. Clearly a model of development which simply extends current resource-
intensive lifestyles of the OECD to the world's population as a whole would threaten both 
global ecological stability and many local cultures, and eventually pose a threat to social 
harmony in Europe. 
Relevance: The present patterns of economic globalization are forcing ever more 
deregulation, Increasingly short-term orientation and an ever faster rate of change, which 
in some cases makes sustainability yet harder to reach. However, European experience 
can make a valuable contribution to developing a global sustainable information Society, 
and to the work of policymaking bodies around the world. 
introduction 
T he paper deals with a European Way in the sense of a vision of how to move towards a global Sustainable Information Society. Better ways into the future and 
towards sustainability are now being broadly 
discussed within Europe. Here, sustainability is 
understood as an adequate balance between 
society's economic, social, cultural and 
environmental concerns from a long­term 
perspective. This topic is also central to the 
Information Society Forum (ISF) which is the key 
advisory body to the European Commission 
concerning all questions of Europe's participation 
in a transition into a world­wide Information and 
Knowledge Society. 
In this context, the Information Society Forum 
has analysed the central ­ perhaps predominant ­
role of information and communication 
technology (ICT) in eventually reaching 
sustainability and improvements in the quality of 
life. The Forum takes the position that whether 
we can reach a sustainable state will be decided 
while shaping the future Information Society. 
That is because, on the one hand, these 
technologies are major drivers of economic 
globalization in a world that will eventually 
reach 10 billion people or more, and because of 
this ­ in an indirect way ­ are now causing 
additional social and environmental burdens 
world­wide. This is a typical so­called rebound 
effect of technological progress. On the other 
hand, these technologies offer, in principle, huge 
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opportunities for overcoming social exclusion, 
for supporting cultural diversity, for stimulating 
the economy and for reducing environmental 
burdens by increasing material productivity. 
While this so-called dematerialization is a 
typical, promising feature of most technological 
progress, ICT has by far the highest potential in 
this regard. 
Whether information and communication 
technologies wi l l , in the end, lead to more 
sustainability or not, essentially depends on the 
further development of global economic and 
societal frameworks and corresponding attitudes 
and values. Building such frameworks is the single 
most important challenge to politics and societies 
when entering the 21 s t century. In this respect, 
better global instruments are needed in the social 
and ecological fields in particular, to commit the 
industrialized states to support and co-finance 
social and ecological developments and 
standards in countries in transition and in 
developing countries, aiming in the long run at 
something like a global civil society and a global 
citizenship. Here, caring for and trading of ever-
scarcer environmental resources - such as an 
atmosphere with a sufficiently low concentration 
of greenhouse gases - in the form of pollution 
rights is seen as an instrument to justify 
and organize such co-financing. In this context, 
the Kyoto protocol and its international 
instruments (Tradable Permits, Clean Development 
Mechanism, Joint Implementation) offer 
promising starting points for further agreements 
and international partnerships. 
The Historical Dimension 
Over the past 50 years, and particularly the 
last 20, Europe has moved rapidly towards ever 
closer co-operation between the European states. 
This is the story of a huge success, closely linked 
to important personalities such as Churchill, de 
Gasperi, Monnet, Schuman, Spaak, Adenauer, de 
Gaulle, Mitterrand, Kohl, and others. When we 
look at how this process was organized we can 
make out a typical European style. This endeavour 
was governed by legal processes, agendas, 
deadlines, and contracts. These were binding 
political commitments and not merely forms of 
self-organization by society. Clearly, building 
Europe involved a primacy of politics over the 
economy, although its first achievements were 
economic in nature (a market and a currency). If 
we look now for what would characterize a 
European Way towards worldwide sustainable 
future development, we see a strong concern for 
social questions, employment issues, cultural 
diversity, education, environmental issues, the 
role of government influence and good 
governance. One strong aspect is that Europe asks 
for equity among its people, not only for equal 
opportunities. Europe aims to achieve reasonable 
living conditions for everybody as a result of its 
social and economic processes. Europe wants 
society to be responsible for caring about the 
dignity of every citizen and for the state of the 
environment. 
The discussions going on within Europe 
about how to approach the future worldwide, 
and about how to bring European experiences 
into this process, are strongly influenced by 
history. This has been a history of ups and 
downs, great successes, but also of great 
difficulties including wars, injustice, and 
cruelty. As a result of this accumulated 
experience many countries of Europe have now 
learned to live together in a way which is 
adapted to a diversity of backgrounds and 
cultures. Europe should now bring its 
experience into the difficult global debate, into 
an intensive exchange with North and South 
America, Russia, Africa, and in particular Asia 
with its many peoples and cultures. In these 
discussions, a joint way into the future has to be 
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Whether information 
and communication 
technologies will, in the 
end, lead to more 
sustainability or not, 
essentially depends on 
the further 
development of global 
economic and societal 
frameworks and 
corresponding 
attitudes and values 
The discussions going 
on within Europe about 
how to approach the 
future worldwide, and 
about how to bring 
European experiences 
into this process, are 
strongly influenced by 
history. This has been a 
history of ups and 
downs, great 
successes, but also of 
great difficulties 
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The global economic 
order today is much 
too concerned with the 
short term, leading to 
an skewed distribution 
of wealth, creating 
high risks in the 
financial area, providing 
capital with escape 
routes from social and 
environmental 
responsibility 
Although markets are 
the clear choice for the 
transformation of 
resources and skills into 
economic activity. It 
should be obvious that 
markets need proper 
frameworks 
found that respects the dignity of all humans on 
this earth and, at the same time, keeps the 
global environment intact. 
What is Going Wrong Today in Global 
Governance? 
Due to political wi l l and technological 
progress, the world is now integrating 
economically into one single world-wide market, 
which is the essential aspect of the present 
globalization process. This is to a high degree 
being accelerated by the power of ICT and its 
ability to eliminate distance. If we ask what 
governs development today in this global market, 
it is primarily the regime of the WTO and of the 
financial markets, both characterized by the idea 
of "free trade" and deregulation. But we have to 
be aware that these regimes were never designed 
to be the order system of one global market, but 
rather as regimes for trade. It is therefore not 
surprising that we are witnessing increasingly 
difficult situations, because these regimes are not 
really adequate frameworks for the state of affairs 
we are in. The global economic order today is 
much too concerned with the short term, leading 
to an skewed distribution of wealth, creating high 
risks in the financial area, providing capital with 
escape routes from social and environmental 
responsibility, not preventing child labour, and 
imposing (arguably too much) cultural 
uniformity, etc. 
In fact, "free trade" as well as "planned 
economies", both essentially 19th-century 
concepts, are prone to an undue accumulation of 
power and/or to the limitation of the effective 
exercize of liberty, whether by private interests 
using their wealth to encroach on political 
decisions or by the state itself. Neither concept, 
by itself, sufficiently accounts for the true value of 
social capital, cultural achievements or the 
environment. This is because caring for these 
issues was not their original job. The role of the 
economic system is instead to optimize economic 
activity via markets under frameworks. Here, 
frameworks are the proper place for ethics and 
politics. Where has there ever been an economy 
without frameworks? Even today's so-called free 
market is not free, but ruled by a framework: 
GATT/WTO, the international financial order, and 
corresponding regional and national order 
systems. The question hence is for the best 
framework. Paradoxically, less regulation often 
leads to less freedom for most or even all citizens. 
Therefore, although markets are the clear choice 
for the transformation of resources and skills into 
economic activity, it should be obvious that 
markets need proper frameworks. This is where a 
European Way enters the stage. The aim should 
be, from the point of view of European tradition 
and experiences, to establish, in the long run, a 
strong global economic, social, environmental 
and cultural framework with corresponding 
values and attitudes, based on elements of a 
common world-wide ethic, within which 
people then may interact with all the vigour of a 
free market-place. We now certainly need 
improvements to the framework we have, i.e. 
GATT/WTO and the international financial 
system. As they are today, they will not lead to 
sustainability or long-term stability. 
The Promise of an Emerging 
European Way1 
From 1994-1995 onwards a strong push 
towards an Information Society by the EU 
Commission and other policy-makers and opinion 
shapers contributed to new ways or' thinking 
about Europe's future. At first, this change was 
more a supplement or slight revision of the 
primarily economistic and technologically driven 
nature of the existing policy, with all kinds of 
disparate social aspects that had been dominating 
the debate until that time. Later on it started to 
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develop into something more, a mode of 
development for a typical European Information 
Society. 
intervention 
Both Europe and the US agree that market 
forces will lead us into the Information Society. 
This premise and historical decision is a fact of 
great importance with lasting effects well into the 
21 s t century. However, in Europe, and even to a 
larger extent in East Asia, it is held that deliberate 
policies of the government and of the social 
partners are needed to develop, and correct when 
needed, the "design" of the Information Society. 
This is the topic of adequate frameworks of 
(otherwise) free markets, which is at the centre of 
the discussion in Europe. 
interconnection and open standards 
After some attempts to extend the traditional 
natural monopolies of telecommunications into a 
single Europe­wide IT infrastructure in the 
Eighties, the EU turned to a policy of liberalization 
of telecommunications in the Nineties. However, 
the wish to realize an open and accessible 
infrastructure and universal services for every 
citizen in Europe, and hopefully in the world at 
large, leads to a strong emphasis on policies of 
interconnection and open standards. 
Social aspects of sustainability 
One of the characteristics of a European 
Model for the Information Society is the 
recognition that the Information Society must be 
socially sustainable. The exclusion of a large part 
of the population from participation in 
the Information Society, and the gradual 
deterioration of social cohesion of our societies 
by increasing gaps of development between 
social classes, sexes, ages, countries and regions 
and by a complete fragmentation and 
privatization of information and communication, 
is considered unacceptable. A continuation of 
this process would jeopardize democracy and 
many of our social and cultural values. 
Europe, with its old tradition of a social 
welfare state, a social market ecorlomy and 
consensus building society is in a good position to 
build a socially sustainable Information Society, 
as long as world market forces do not undermine 
its efforts. Overall, the European approach is 
based upon public­private co­operation and 
consensus building. The wind of change that has 
been building up in Europe after 1994 is mainly 
characterized by an effort to preserve social 
sustainability. In practice it means great attention 
of the EC, the national governments and the social 
partnerships on 1. new job opportunities, 
2. education, training and lifelong learning, 
3. public services in information supply, 
4. affordability and accessibility of resources for 
everyone, and 5. policies of social cohesion 
between the regions. Important 'Green Papers' 
from the Commission, documents of the 
Information Society Forum (ISF) and high­level 
expert groups [1, 2, 3, 5, 6, 9, 10, 11] stress these 
issues in detail. Europe thus far has had the funds 
and the intention to bridge ­ within a framework 
of subsidiarity ­ the increasing gap in the adoption 
of information and communication technology 
which appears between the Northern and 
Southern member states (not to mention the 
Eastern­European countries) and the unevenly 
developed regions within European countries. In 
this way Europe is investing into cohesion and, at 
the same time, is broadening the base for the 
development of the Information Society and its 
markets of the future. 
Cultural and linguistic diversity 
The kind of information society Europe wants 
is a culturally and linguistically diverse 
community. This is the offspring of its rich 
(multi)cultural history. The EU promotes and 
invests in frameworks that support cultural 
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towards building a 
socially sustainable 
Information Society is 
based upon public­
private co­operation 
and consensus building 
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The Information Society 
Forum is now moving 
into a phase of more 
concrete proposals 
developing a clear 
European identity in 
the global Information 
Society in form of a 
European Way into a 
global sustainable 
Information Society 
diversity, although these cost money. Proceeding 
this way, we hope in Europe that in the long run, 
even under the present economic frameworks, the 
European tradition of broad stimulation of cultural 
productivity, creativity, education and a public 
information supply will put us in an even better 
position in future cultural markets and multimedia 
services. It is hoped, moreover, that these markets 
will develop the demand for cultural diversity, 
including "high culture". 
Environmental aspects of sustainability 
The conferences in Rio and Kyoto have 
shown that the EU and its member states are 
prepared to take strong measures for 
environmental protection. In the EU, a 
relationship between the development of the 
Information Society and an ecologically 
sustainable economy is made directly. It even 
inspires optimistic perspectives of a 
reconciliation of economic growth and 
sustainable development in the Information 
Society via proper market frameworks to be 
implemented globally [4, 5, 6, 7, 8, 12]. 
Whether this wil l prove to be yet another 
technological illusion (another rebound effect) in 
a line of many predecessors (technical solutions 
to basic problems of humanity) or a realistic 
perspective remains to be seen. In the logic of 
this paper, this wi l l depend on the global 
economic and societal frameworks and 
corresponding attitudes and values that we will 
create or wil l develop in the future for this global 
Information Society. 
A civil rights orientation 
Europe has done much to develop a legal basis 
for all kinds of civil rights in relation to the 
Information Society. In principle this is needed to 
guide most self regulation, although there is 
always the danger of a technological lag. For 
instance, the EU can be very proud of its Directive 
of the Protection of Personal Data. 
International framework and co-ordination 
The EU is the prime actor in stimulating 
relatively neutral international frameworks and co­
ordination covering technical, commercial and 
legal aspects. (For the latest proposal see the so-
called Bangemann Charter and the Global 
Economic and Societal Dialogue). As the 
Information Society is not altogether a radically 
different type of society and the ICT market is only 
one of several others, there is no need to create all 
kinds of new international bodies (as e.g. in the 
U.S. Domain Name System proposal). Existing 
bodies and fora like the UN, WTO, OECD, G-8, 
WIPO, ILO, ITU, UNCTAD, UNFCCC are perfectly 
able to do this if appropriately empowered. To 
prevent a bias of vested interests and one-sided 
economic views, organizations of users of 
information technology and society at large have to 
be involved and given a suitable place. 
In the perspective of these seven characteristics, 
and others, the Information Society Forum has 
proposed many ideas and proposals for a normative 
model of the Information Society in the last three 
years and in two annual reports and other 
documents [5, 6, 7, 8,9,10,11]. The Forum is now 
moving into a phase of more concrete proposals 
developing a clear European identity in the global 
Information Society in form of a European Way into 
a global sustainable Information Society. Not in an 
artificial attempt to make a profile or compete 
against others, but to defend and extend the 
principles and values we stand for as Europeans, 
while at the same time hoping to identify paths for 
the future that have a chance to work - peacefully 
and in a socially acceptable fashion - in a world­
wide perspective. 
Towards a Global Framework 
Our central message is that the world 
economic regimes, e.g. GATT/WTO and the 
international financial market system, have to be 
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developed further into a stronger framework of 
global governance. What we propose may be 
summarized - from another point of view - so as 
to reclaim, on the global level, the primacy of 
politics - in the widest, non-partisan sense — over 
economics. This can be achieved by increasing 
multilateral international agreements, and 
enforcing them, and dialogues solicited in the 
international bodies concerned. Europe should 
bring its best traditions and experiences from its 
own past and from its own processes of increasing 
co-operation and integration into these debates, 
and should become more pro-active on the issues. 
The need to reach a consensus will obviously 
make building an international framework a time-
consuming process. We have to accept as a priority 
the intellectual challenge of consensus building 
with our partners all around the globe -
encompassing North and South America, Japan, 
Russia, South-East Asia, China, India, Africa and 
others. The EU can play a strategic role in achieving 
this global consensus. During the transition Intra-
European political processes can help defend our 
social and ecological standards through focused 
market policy, incentives, motivation wherever 
possible and could even consider protection where 
necessary and socially beneficial (taking all the 
repercussions into account). However, if present 
market forces make adjustments unavoidable, we 
must be able to modify existing European 
achievements, even if it hurts - at least temporarily. 
A number of important events are due to be 
held in 1999 which could become vehicles for 
improvement to present patterns of global 
economic and social organization. These 
include: 
* the meeting of G-8 leaders in Cologne, 
18 June; 
* the further development of the Agenda 2000 
for Europe; 
* COP5, Bonn, end of 1999, concerning the 
post Kyoto issue; 
* continuing discussion of the Multilateral 
Agreement on Investment (MAI) and its 
successor measures within the OECD and the 
WTO; here the emphasis could be on 
reshaping the world financial systems and on 
enhancing the economic regimes by social 
and ecological aspects including co-
financing mechanisms; 
* promoting the global business dialogue and 
the global societal dialogue, both initiated by 
Commissioner Bangemann and the EU 
Commission. 
All these are not easy issues, but they have to 
be addressed now and with energy. We need 
global dialogues for better frameworks, enriching 
economic and financial patterns of coordination. 
This can only be developed through consensus. 
We must also begin to face the intellectual 
challenge of consensus building with our partners 
around the globe. _9 
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A Strategic Alliance fo r a Sustainable 
informat ion Society 
Alois F ro tschn ig and Mathias O t t i t s c h , IPTS, and Klaus Toch te rmann , FAW 
Issue: The new technologies of the information Society, and the changes they facilitate 
and induce, provide unique opportunities to help achieve sustainability. However, It Is 
not always clear how to capitalize on these opportunities. Nevertheless, what is clear Is 
that no single entity acting alone can possibly hope to achieve sustainability. A strategic 
Alliance Is therefore required, in which industry, NGOs and citizen/consumer 
organisations could work together towards sustainability, both setting the agenda for 
action and providing the critical mass needed to achieve it. 
Relevance: The European Commission took up the concept of a sustainable information 
society early on. Several recent initiatives at European level will help to position this 
Issue better In the European-wide policy debate. One of these activities Is the setting up 
of a strategic Alliance to promote the shift towards a sustainable information society 
and to demonstrate how best the objectives of sustainability can be supported by 
Inducing the development of the Information Society to move in the direction of 
sustainability. 
Analysis 
T he new technologies which are driving today's Information Society offer many specific and attainable routes to sustainable development through their 
contributions to increasing material efficiency, 
their support for increased Eco­efficiency, their 
ability to support more sustainable lifestyles, and 
through their inherent ability to improve 
governance in modern society. Also the 
Information Society and its technologies are 
continuing to have a direct impact upon such 
issues as democracy and inclusion, freedom of 
choice, fairness, and the rationalization of human 
activity. These achievements and the changes 
they have brought about are often referred to as 
the "sustainable" Information Society. 
The sustainable Information Society will allow 
far more opportunities than ever before to create 
value, to tap creativity, to empower citizens and 
enhance their dignity, to provide a source of 
information and entertainment and give rise to a 
greater sense of purpose for people in all aspects 
of their lives. However, the transition to a fully 
sustainable Information Society requires one 
critical ingredient: collective positive action to 
shape it, so that it contributes fully to the larger 
goal of achieving a sustainable world. What is 
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are having a direct 
impact upon such 
issues as democracy 
and inclusion, freedom 
of choice, fairness, and 
the rationalization of 
human activity 
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The scale of the task 
involved in bringing 
about the transition to 
a sustainable 
information society is 
clearly beyond isolated 
individuals or 
organizations 
The purpose of ASIS is 
to create a strategic 
alliance bringing 
together industry, 
business, NGOs, 
government, etc. to 
work together towards 
achieving worldwide 
sustainability, both by 
setting the agenda for 
action and providing 
the critical mass 
needed to achieve it 
less clear is where and how to begin. Much of 
what has been achieved to date has been largely 
based upon the goodwill and determination of 
concerned individuals acting alone, rather than 
upon any widely accepted consensus of what 
should be done and how best to do it. 
Fully publicizing and realizing the enormous 
potential benefits of the sustainable Information 
Society requires a far more co-ordinated effort 
and a much wider overview than can be possibly 
be achieved by isolated individuals or 
organizations. And reaping the potentially huge 
benefits wil l require such significant changes in 
attitudes and practices among corporations and 
individuals that it wil l only be attainable by 
creating an extremely broad consensus basis. 
This will be a massive and complex 
undertaking. No single entity can possibly hope 
to achieve it in isolation. But a Strategic Alliance 
of influential member organizations - working 
together voluntarily while sharing their expertise 
and experience across a broad range of social 
and technological issues - can. We believe it is 
the only way that the requisite critical mass can 
Figure 1. Mission of ASIS 
be attained, and concerted actions undertaken 
towards the goal of achieving a sustainable 
world. 
ASIS. an initiative financed by the 
European commission 
The main objective of the ASIS1 project is to 
form a Strategic Alliance that consists of members 
of industry, business, government, NGOs, 
research, citizen/consumer organizations, and 
individual citizens. These members can work 
together towards achieving worldwide 
sustainability, both by setting the agenda for 
action and providing the critical mass needed to 
achieve it. The aim is to trigger and promote this 
Strategic Alliance during the lifetime of the ASIS 
project (i.e. February 2000). 
The mission statement of ASIS (Figure 1) is 
formulated as follows: Demonstrate how best the 
key value of sustainability can be supported by 
inducing an appropriate direction to the 
development of the Information Society. This will 
involve creating a climate of understanding and 
commitment. The Alliance will encourage the 
Sustainable economy 
' Define what IS + SD Europe is all about 
' Define where we can head for 
New skills 
New knowledge 
New attitudes 
New competence 
Create awareness 
Feedback shows how much Present state of * Skills, * Knowledge * Define new goals 
unsustainablility * Attitude, * Competence ... * Define next steps to be taken of the mission is accomplished 
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very wide participation of public and private 
organizations that is required to work towards the 
new ways of working, playing and living that 
comprise a Sustainable Information Society. This 
society may be seen as the next step along the 
path towards a fair, fulfilling, prosperous and 
sustainable world. 
ASIS is demonstrating how the results of ACTS 
(Advanced Communications and Technology 
Services), together with other activities, open a 
new window of opportunity for combining 
sustainability with a high quality of life throughout 
the world. A number of ACTS technical projects, 
such as CICC, COVEN and COBRA have been 
exploring how our lives might change as many 
different services are integrated into a unified and 
persistent "Personal Information Environment". 
Whatever the final shape an integrated services 
environment of this type might take, that is, 
whatever one's view of what the Information 
Society might be, it will assuredly differ markedly 
from today's ICT, and be more pervasive and 
deeply integrated in all areas of our lives. This is 
the moment when it is still possible to influence the 
social and cultural style of Personal Information 
Environments in such a way that they lead the 
community towards a more sustainable future. 
Over the last 25 years the communications and 
IT industries have been seen to be one of the 
strongest contributors to environmental protection, 
improving the efficiency of industrial processes and 
improving the effectiveness of travel, for example 
by means of multimedia meetings. However, recent 
prototypes of the Personal Information 
Environment have indicated that ICT can offer a 
much more profound contribution to sustainability. 
It is likely to be the catalyst that switches 
sustainability thinking from "Dematerialization" as 
a burden to "Immaterialization" as an opportunity: 
• Dematerialization ­ optimising the design of 
products to do more with less resources, e.g. 
reducing the weight and increasing the 
efficiency of the automobile. 
• Immaterialization ­ fundamental changes to 
lifestyles that replace unsustainable activities 
with information intensive alternatives, e.g. 
downloading the times of trains from a web­
site instead of buying a heavyweight timetable 
that consumed a small forest. 
In this pair of examples the dematerialization 
burden is the increased traffic congestion 
resulting from the fact that more people can 
afford cars. The immaterialization opportunity is 
a substantial improvement in quality as the 
opportunities to introduce errors are almost 
eliminated. Maps and timetables do not contain 
data: they contain only analogues for data or 
copies of data, so immaterialization cuts out 
unnecessary analogues. In the same way, most 
non­material needs are fulfilled by material 
analogues which the Information Society has the 
potential to ¡mmaterialize: social satisfaction is 
one such issue, and within that, social travel is by 
no means trivial. 
Other programmes, such the DG12 BRITE 
EURAM programme, address dematerialization, 
particularly in relation to industrial processes. 
Immaterialization has largely been ignored 
because the relevant technologies of shared 
virtual environments have only recently become 
effective enough to convince the sceptical non­
engineer that immaterial replacements can be 
better than the real thing. 
ASIS is unique in taking up the challenge of 
showing that ICT can be used to combine an 
increasing quality of life with sustainability. It 
does not follow the conventional environmental 
approach of proposing the reduction of the 
privileges of the North so that the whole planet 
can become sustainable. This switch in attitude 
is of immense importance because it may 
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The "Personal 
Information 
Environment" of 
tomorrow, a key 
element of the 
Information Society will 
differ markedly from 
today's ICT, and be 
more pervasive and 
deeply integrated in all 
areas of our lives 
ICT can also act as 
a catalyst in the 
witch from 
'dematerialization' 
(making more product 
with less raw materials) 
to 'immaterialization' 
(using information 
intensive alternatives to 
replace the product) 
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The ASIS Strategic 
Alliance encourages the 
participation of a wide 
spectrum of public and 
private organizations, 
working together, 
to envision and create 
the new patterns of 
work, entertainment 
and living which will 
ultimately comprise 
the foundations of 
a fully sustainable 
Information Society 
Action Groups provide 
the most immediate 
forum for members to 
identify and discuss the 
opportunities ICT/IS 
offers for sustainable 
development and 
possibly to translate 
their commitments 
into consensus-based, 
concerted actions 
bypass the conflict evident in Kyoto-style 
environmental initiatives. 
Strategic Alliance 
One of the main objectives of the ASIS project 
is to trigger and to promote a Strategic Alliance 
made up of a wide variety of organizations and 
people including industry, business, government, 
non-governmental organizations (NGOs), 
research, citizens/consumer organizations and 
individual citizens. This Strategic Alliance has the 
goal of contributing to worldwide sustainability 
by identifying and disseminating Information 
Communication Technologies (ICTs) and 
Information Society (IS) opportunities for 
sustainable development (SD); and by triggering 
specific possible actions within member 
organisations and in the outside world. 
The Alliance approach was motivated by the 
fact that no single individual, organization, 
country or even continent - acting alone - can 
possibly hope to achieve the goals of 
sustainability effectively. A Strategic Alliance of 
influential member organizations - working 
together voluntarily while sharing their expertise 
and experience across a broad range of social and 
technological issues - is the only way in which 
requisite critical mass can be attained, and 
concerted action undertaken, towards achieving 
the goal of a sustainable world. 
Forming such a broad-based Strategic Alliance 
involves creating a special climate of 
understanding and mutual commitment among its 
members. That is why the ASIS Strategic Alliance 
encourages the participation of a wide spectrum 
of public and private organizations, working 
together, to envision and create the new patterns 
of work, entertainment and living which will 
ultimately comprise the foundations of a fully 
sustainable Information Society - a society that 
may be seen as the next step along the path to 
achieving a fair, fulfilling, prosperous and fully 
sustainable world. 
The basic key requirement for membership of 
the Strategic Alliance is the commitment to taking 
practical action towards achieving a sustainable 
world demonstrated by becoming a signatory to 
the ASIS Statement of Intent. In particular this 
involves the following roles: (1) to define, through 
consensus agreement, the best route(s) to take to 
achieve a sustainable Information Society, (2) to 
take an active role in the work of one or more 
Action Groups and (3) to produce specific 
recommendations and plans of action that seem 
most appropriate to the findings of the Action 
Groups (e.g. indicators, best practice benchmarks, 
guidelines, memoranda of understandings, deals 
and agreements). 
Action Groups 
The Strategic Alliance will be concerned with 
many different issues and actions in many 
different fields. Clearly not all Strategic Alliance 
members could appropriately be involved in 
every single issue /action; different fields may 
need different types of action. The Strategic 
Alliance is therefore divided in a number of 
Action Groups. To date the following Action 
Groups have been initiated: sustainable 
communities, dematerialization of industrial and 
business processes, social inclusion, homes and 
workplaces of the future, mobility and transport, 
and climate change. Each of the Action Groups is 
moderated by two members of the ASIS 
consortium, one acting as a correspondent and 
the other as his/her deputy. In addition, each 
Action Group is headed by a chairperson from the 
Strategic Alliance. 
Action Groups provide the most immediate 
forum for members to identify and discuss the 
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opportunities ICT/IS offers for SD and possibly to 
translate their commitments into consensus­
based, concerted actions. By signing the 
Statement of Intent, each member commits 
him/herself to voluntary but positive involvement 
in, and a degree of responsibility for, one or more 
of these Action Groups and agrees to contribute to 
the creation of specific Memoranda of 
Understanding (MoU), benchmarks and 
guidelines within their specific areas of expertise. 
One can also become a (informal) member of one 
or more Action Groups by signing the Action 
Group interest form. 
Benchmarks and guidelines will derive from 
members' knowledge and experience and be 
based on best practice for the benefit of a wider 
constituency outside the Strategic Alliance, 
providing advice to others about moving towards 
a sustainable Information Society. Benchmarks 
will identify objective standards in different areas, 
and guidelines will provide recommendations on 
how those standards might be best attained. 
Given the broad nature of the sustainability issue, 
benchmarks and guidelines will vary from case to 
case. But each wi l l be based on sound 
methodology and visible evidence in order to 
achieve real­world impact. Members and a wider 
constituency of non­members are involved in 
sectoral actions based on consensus. MoU will 
serve, in many ways, as the external action plan 
for a sector Action Group. 
Scenario Writing 
ASIS is developing scenarios describing 
possible future developments in the area of 
ICT/IS/SD from a variety of perspectives. Some 
identify future risks for a sustainable Information 
Society while others project the opportunities for 
the sustainable Information Society. From the 
methodological point of view, varied approaches 
have been taken. One approach is quantitative 
and includes modeling using a variety of tools. A 
further approach is more qualitative, considering 
more the issue of understanding what ICT driven 
sustainable development wil l actually mean for 
everyday life. Not only this but a variety of key 
areas form psychological and micro­sociological 
aspects, to geopolitics in a world in which ICT 
drives the evolution of society is considered. 
Currently the following scenarios have been 
drawn up: 
* The "Eco­Cyber Lifestyle" and "Going down 
slow" scenarios present snap­shot images of 
two possible futures, with a selection of events 
leading up to each of them. The two possible 
futures are based on two different mentalities ­
the 'expanding mind' (the Eco­Cyber Life Style 
Scenario) and (ii) the 'minimalist mind' (Going 
Down Slow Scenario). These scenarios look at 
the interaction between cyber­space and 
sustainability and at different responses to 
general problems in the future Europe (such as 
education and immigration). 
The two mentalities interact differently with 
cyber­space and ordinary life. In the 
Expanding Mind, the opportunities in cyber­
space to share, interact, learn and grow are 
instrumental to creating and innovating, 
without necessarily using more resources. The 
emphasis is on effectiveness. In the Minimalist 
Mind, opportunities in cyber­space are taken 
as a given, and instrumental to achieving given 
ends and aspirations. The emphasis is on 
efficiency. 
• In the "Telegentsia" scenario emphasis is 
placed on the initiative of actors such as 
citizens and SMEs. "Telegentsia" is written 
under the assumption that pure materialistic 
mechanisms can be overcome by value­driven 
citizens action, in particular that post­
materialistic values will be taken up by "early 
adopters" found in the better off, more 
successful, more articulate business, academic 
and professional classes. 
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ASIS is developing 
scenarios describing 
possible future 
developments in the 
area of ICT/IS/SD from 
a variety of 
perspectives 
In 1995 the European 
Commission decided to 
set up the Information 
Society Forum (ISF) as 
an independent 
advisory body. The idea 
of this initiative is to 
raise the issues of 
Sustainability and 
Information Society 
in policy debate 
and research 
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• "The European Way" scenario takes a systems 
view and concentrates on highly aggregated, 
basic economic, social and environmental 
indicators such as worldwide GNP, equity, 
population dynamics and dematerialization. It 
tries to depict the major world-wide trends 
affecting sustainability under different 
framework conditions. ICT/IS/SD are included 
indirectly in this scenario by their relation to 
the selected indicators. 
In order to monitor the internal consistency of 
the scenarios developed it is intended to model 
the key assumptions, trends and events with a 
Cross-Impact modeling tool. This is done mainly 
for the European way scenario (see the article by 
van Dijk, Prestel and Radermacher in this issue). 
Once the consistency has been checked the 
model can then be used to gain a deeper 
understanding of different policy actions believed 
to drive society towards sustainable development. 
Care, however has to be taken, since the direct 
impact of trends is often difficult to identify. 
Other initiatives 
In 1995 the European Commission decided to 
set up the Information Society Forum (ISF) as an 
independent advisory body. The idea of this 
initiative is to raise the issues of Sustainability and 
Information Society in policy debate and 
research. Also, believing that the new information 
and communication technologies must meet the 
needs of all citizens, as well as business, the 
Commission wanted opinions on policies and 
priorities from a broadly-based group of 
experts and representatives. The ISF was 
originally divided into six Working Groups 
whose reflections and analysis focused on 
the following six themes [15]: 
• impact on the economy and employment; 
• basic social and democratic values in the 
virtual community; 
• influence on public services; 
• education, training and learning in the 
Information Society; 
• the cultural dimension and the future of 
the media; 
• sustainable development, technology and 
infrastructure. 
The second report of the Working Group 
"Sustainability in an Information Society" 
describes the sustainability concept and its 
connection with the Information Society and 
arenas in which the European Commission is 
addressing these issues. It summarizes intensive 
discussions and ends with the question of how 
Europe should deal with these issues at the 
moment in terms of policy. The report closes with 
a long-term perspective, giving a first outline of a 
European Vision of global governance, a new 
social contract, sustainability and a better world. 
With the 5th framework programme, the 
European Commission underpins the importance 
of the emerging Information Society and its 
technologies for Europe. One strategic objective 
of the 5th framework programme is to realize the 
benefits of the information society for Europe both 
by accelerating its emergence and by ensuring 
that the needs of both individuals and enterprises 
are met. Sustainable development pervade many 
parts of the 5th framework programme as a result 
of the programme's focus on key activities crucial 
for social well being, economic competitiveness 
in Europe and reduced consumption of natural 
resources. ^ P 
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IT can contribute 
to sustainability 
in several ways 
information Technology for 
Sustainable Societies-Public 
Policy Perspectives in Japan: 
The Case of Telework 
Hitoshi Mitomo, Senshu University and Hajime Onik i , Osaka University 
issue: Telework and telecommuting (T/T) enable the reduction of environmental 
problems resulting from transport, in the case of Japan it is estimated that the net effect 
of T/T will be a reduction of about 2% of the Japanese carbon dioxide emission reduction 
target by 2008, as agreed in the Kyoto Protocol. The net impact of all lT-related activities 
as a whole will be about 7%. T/T will also benefit Individuals by reducing public transport 
congestion - a positive externality irrespective of sustainability Impacts. 
Relevance: Apart from sustainability considerations, the fact that T/T Is able to 
contribute towards benefits (from a 'public good' point of view) is sufficient justification 
for policies designed to support It. For instance, adequately designed tax instruments 
could be used to influence T/T behaviour. 
Roles of information Technology for 
Sustainability 
Information technology (IT) is expected to play a wide range of important roles in societies pursuing sustainability. These roles may be classified into three groups: 
• direct technological effects 
• indirect contributions through changes in the 
behaviour of individuals and organizations 
• promotion of the overall decision-making 
capability of a society. 
First, direct effects arise from the increased 
efficiency of manufacturing and other activities 
through the use of various information systems. 
Examples include IT control of air conditioning 
equipment to reduce energy consumption, 
energy savings in transport by the use of 
intelligent transport systems (ITS), etc. 
Indirect contributions may arise through 
changes in lifestyle and working patterns enabled 
by use of IT. For example, telework/telecommuting 
(T/T) not only saves workers' daily commuting 
time but also the energy consumed in commuting. 
Other examples are the development of remote-
sensing devices to monitor the state of the global 
environment, and the use of computerized bidding 
mechanisms for trading the right to emit carbon-
dioxide (C02). These are but a few of the many 
examples of possible ways in which IT can 
contribute to sustainability. 
There is one more way; ICTs can improve 
society's overall decision-making capacity to 
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implement public policies for sustainability. 
Collective decision making on public policies, 
however, is subject to political factors. In a 
democratic society, a collective choice which 
influences the majority can be sustained only with 
its consent. This means that the majority needs to 
understand the consequences of selfish patterns of 
behaviour in order to accept the consequences of 
public policies which are useful for the global 
community as a whole in the long-run, but may go 
against the direct short-term interests of individuals 
and communities (including the majority). In this 
sense the knowledge society is a prerequisite for 
sustainability, and IT can play a role in building 
such a society quickly; hopefully before it becomes 
too late to get on the path to sustainability. 
Complex Relationships 
When considering IT's contribution to 
sustainability, we need to take note of its causal 
relations. Take the case of T/T for example. The 
development of IT helps people telework, thus 
relieving them of physical commuting and 
decreasing atmospheric emissions of C0 2 . This is 
easy to understand at a glance, but the causal 
relations involved may be complicated, calling for 
careful attention when public T/T policies are 
formulated (see Figure 1). 
The boxes and the arrows in Figure 1 describe 
schematically the causes and effects surrounding 
T/T. Each of the five boxes (marked A through E) 
represents an activity related to T/T, box C being 
T/T itself. The arrows in Figure 1 indicate the 
presence of the causes and/or the effects between 
activities. Observe that the arrow from C to Β 
indicates that the promotion of T/T contributes to 
the reduction of atmospheric emission of C0 2 , 
and the arrow from Β to A indicates the effects of 
C 0 2 reduction on sustainability. 
The lower half of Figure 1 explains the socio­
economic factors affecting T/T. First, the 
penetration of T/T depends on IT technology and 
services together with policy instruments (such as 
government subsidies), as indicated by the arrows 
from D to C and E to C, respectively. In addition, 
the arrow from E to D shows possible effects of 
policy instruments on IT technology and services. 
Figure 1. Causes and Effects involved in Telework/Telecommuting" 
A: 
Sustainability of 
Global Society 
*t A, 
(Other causes) 
/f Reduction of Atmospheric Emission of C 0 2 / i f 
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y (Other effects) 
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' f (IT Industries) 
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ICTS can enhance 
decision making 
capability by ensuring 
access to information -
essential if the public is 
to understand the 
need to change 
towards sustainability 
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The causal 
relationships 
are complex. 
Government 
influence T/T, 
only indirectly 
The C0P3 climate 
change convention 
held in Kyoto had a 
significant impact on 
public awareness of the 
need for sustainability 
Boxes B, C, and D have incoming arrows 
representing other causes. Consider box C, for 
example. The decision to take up T/T is made by 
workers and corporate management for private 
benefits, not for global sustainability. Likewise, 
the development of IT technology and services is 
a consequence of decisions made by IT industries, 
seeking corporate objectives. The government (or 
society as a whole) can influence T/T by means of 
various policy instruments, but it can do so only 
indirectly. Thus the government, in planning and 
implementing public policies for the promotion of 
T/T, needs to estimate the effects of its policies on 
the behaviour of workers and management. 
Not shown in the figure is the fact that IT and 
T/T may contribute towards unsustainability, i.e. 
have a negative impact on the environment. 
There are several ways in which this can happen. 
For instance, the actual reduction in transport 
due to T/T is less than expected due an increase 
in other, non-commuting, travel, such as personal 
trips during the day, later trips to the office, 
increase in customized delivery to T/T personnel, 
and so on. This negative effect is more general for 
ICT than only for T/T, say through the increase of 
customized transport due to Internet shopping. 
When considering actual estimates of IT and T/T 
on sustainability, it is therefore important to 
consider the nef effects, not only the positive 
effects (see more below). 
The complexity of causes and effects of T/T 
explained above indicates the scale of the issue 
of IT and sustainability. One can imagine 
hundreds of interconnected diagrams each of 
which looks like the one in Figure 1. We can 
only look at a small part of the issue here. The 
following sections introduce an attempt by the 
Japanese government toward formulating a 
policy for T/T, and research work toward 
estimating the behaviour of individuals in 
relation to T/T. 
Policies for Sustainability in Japan: the 
Case of Telework/Telecommuting 
In the summer of 1997 the COP3 meeting (a 
United Nations Climate Change Convention) was 
held in Kyoto, japan. This had a significant 
effect on promoting the Japanese people's 
understanding of the need for sustainability. In 
the Kyoto meeting, it was agreed that Japan, 
together with other advanced countries, would by 
the year 2008 decrease atmospheric emissions of 
C02 and other greenhouse gases to levels 6% 
lower than those in 1990. This translates into a 
decrease in emissions of 56.5 MTC (million tons 
of carbon) in a year in Japan. 
The Japanese government recently 
formulated a set of policies for achieving 
this goal. As part of these initiatives, the 
Telecommunications Council in the Ministry of 
Posts and Telecommunications (MPT) submitted 
a Report in May 1998 toward this target in 
relation to the possible contributions of IT (MPT 
[1998], pp.74-76). 
The MPT report gives a breakdown of 
Japan's target of 56.5 MTC into subcategories; 
T/T is projected to contribute by a decrease of 
1.29 MTC, 2.28% of the total projected decrease. 
The report attempts to provide an explanation of 
this projected contribution by T/T in two steps: 
(a) a projection of T/T participation in the year of 
2008 (which corresponds to box C in Figure 1), 
and (b) a projected reduction of C02 emissions 
in 2008 (which corresponds to box B). (See 
Tables 1 and 2). 
As Table 1 shows, the report classifies the 
total workforce of Japan into four categories: 
managers and office workers, professionals and 
engineers, sales transport and communication 
workers, and others, the total workforce in 
2008 being 63.38 million. The ratio of T/T 
participation to the total workforce is highest 
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(20%) among managers and office workers, and 
lowest (1 or 0%) among sales, transportation 
and communication workers and other workers. 
On the basis of these figures total T/T in 2008 is 
projected to be 4.19 million man/years, i.e. 
6.6% of total work. Furthermore, 35% of these 
T/T man/years correspond to work at home, 
15% to work at satellite offices, and the 
remaining 50% to work at spot offices (i.e. 
offices available on a temporary rental basis). 
Table 1 
By using the data in Table 1, the Report 
calculated, as shown in Table 2, the gross and the 
net decrease in CO2 emissions brought about by 
the introduction of T/T and the use of remote 
video meetings. As discussed above, although T/T 
will save energy otherwise expended in 
commuting it will nevertheless increase the 
consumption of energy at home and at satellite 
offices. The Report estimated the parameters 
needed to calculate the gross and net decreases in 
Estimated T/T Participation in 2008: Japan (by MPT) (Million Man/years) 
Workers Occupation 
Managers and Office workers 
Professionals and Engineers 
Sales, Transportation, 
and Communication 
Others 
Total 
T/T Work at Home 
Work at Satellite Offices 
Work at Spot Offices 
Total Man/hours 
Composition 
(%) 
14.79 23.3 
11.13 17.6 
11.80 18.6 
25.66 40.5 
63.38 100.0 
Percent 
of T/T 
20 
10 
1 
0 
6.6 
T/T Man/hours 
Composition 
(%) 
2.96 
1.11 
0.12 
0 
4.19 100 
1.47 35 
0.63 15 
2.09 50 
Table 2 
Projected Change in co2 Emission due to T/T in 2008: 
Japan (by MPT) (1,000 tons of Carbon per Year) 
Source of Change: T/T 
Telework at Home 
Satellite Offices 
Sport Offices 
Video Meetings 
Total 
Change in C 0 2 Emission 
Decrease Increase 
530 190 
Net Total 
-390 
20 0 
30 0 
940 40 
1520 230 
-900 
-1290 
Ú 27 w w 
\ £ 
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C 0 2 emissions as the average distance of 
commuting per person (3100 kilometres per year 
for the case of commuting by train), and the 
amount of C 0 2 emitted as a result of commuting 
(4.8 tons of carbon per million person kilometres 
in the case of trains). The figures shown in Table 2 
have been obtained by combining the data in 
Table 1 with the projected parameters. The total 
decrease in C 0 2 emissions have been calculated 
to be 1.29 MTC per year. 
ΒΟΧ1 
impacts of ICT on Sustainability: 
The Japanese case 
The Telecommunications Council, an advisory body of the Ministry of Posts and Telecommunications 
(MPT), released a report entitled "Addressing Global Environmental Preservation through Info-
Communications Systems" on May 27,1998. The report predicts the C02 reductions that might be attained 
through the use of information systems with the potential to reduce C02 emissions. 
System 
(converted to equivalent C 0 2 amounts) 
1 D Telework 
2 D Intelligent Transport Systems 
3 D Reduction of paper consumption by using LANs 
4 D Internet, etc. 
5 D Building management systems 
6 D Electronic publishing and electronic newspapers 
7 D Distance learning, home education systems 
Total reduction per year 
CO, Reduction 
1.29 
1.10 
0.53 
0.50 
0.36 
0.25 
0.03 
4.06 
million tons 
million tons 
million tons 
million tons 
million tons 
million tons 
million tons 
million tons 
Notes 
1 D Estimated by taking into account the reduction in C 0 2 emissions achieved by reducing 
commuting, business trips and travel and the increase in C 0 2 emissions resulting from the 
construction and operation of information/communications networks. The teleworking 
population (total number of people engaged in telework two or more times a month) in 
2010 is estimated at 20.80 million people. Expressed in percentages, 4.2% of total 
aggregate working time takes the form of telework. 
2 D Estimated reductions achieved by the diffusion of enhanced car navigation systems, 
electronic toll collection systems and optimized traffic management systems, among the 
various subsystems making up Intelligent Transport Systems (ITS). 
3 D Estimated reductions achieved by reducing paper consumption, including the 
consumption of slips, forms and printer paper, through the installation of LANs. 
4 D Estimated through alternative access to work, reducing amounts of waste paper, 
decentralization of cities, etc. 
5 D Estimated reduction in energy consumption as a result of expanding the introduction of 
building management systems and associated introduction of heat-recovery air-conditioning 
systems and automatic lighting adjustment and on/off control systems by 2010. 
6 D Estimated on the assumption that 10% of the total volume of books, newspapers, etc. 
published the 1990 financial year wi l l be switched to electronic publishing and electronic 
newspapers. 
7 D Estimated reduction in energy consumption as a result of reducing the use of 
transportation systems through substitution for travel. 
Note: Only the seven activities above were estimated. Activities such as electronic commerce and other 
IT-activities will further reinforce sustainability. 
Source: Compiled by the author based on 
http://www.mpt.go.jp/policyreports/english/telecouncil/global_env_index.html 
and MPT News Vol 8, No 19, Dec 29,1997 
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The contribution of T/T explained above is 
only a small part of the Report; it contains other 
contributions of IT such as those brought about 
by the introduction of ITS (intelligent transport 
systems), high-performance displays for 
television and computers, etc. The main 
contribution to sustainability can be 
summarized as shown in inset Box 1. 
Analysis of Teiework/Telecommuting 
Behaviour in Japan 
One of the important policy issues left 
unanswered in the Report is the actual choice of 
policy instruments. The Report presents a set of 
preconditions needed to achieve the target set in 
COP3; it does not deal with whether the 
preconditions wil l become reality, or, if not, 
what policy instruments should be used to put 
them into practice. 
To deal with this issue systematically is a 
formidable task and something which can only 
really be tackled stepwise. Recently, H. Mitomo 
and T. Jitsuzumi [H. Mitomo and Τ Jitsuzumi, 
1998] made an attempt to approach this issue in 
relation to T/T. Their paper gives a forecast of 
Table 3 
telecommuters in Japan in three scenarios for 
the period from 1995 to 2020 by using 
assumptions based on the growth curve 
represented by logistic functions (See Table 3). 
Scenario 1 is a conservative case, scenario 2 an 
intermediate case, and scenario 3 an optimistic 
case. For the conservative case, the percentage 
of telecommuters in the total workforce in 2005 
is 9.16%, which is greater than the percentage 
used in the Report for 2008. The difference 
between the two estimates comes from the fact 
that different assumptions have been used. No 
estimate of telecommuters can avoid forecast 
errors so we should not be surprised at seeing 
differences of this kind. 
In the second half of H. Mitomo and 
T. Jitsuzumi's paper, an attempt is made to 
estimate the value of T/T for telecommuters, 
and the value for non-telecommuters, in 
relation to train transportation in the 
metropolitan Tokyo area. Telecommuters 
receive direct benefits from T/T in terms of 
shorter commuting time (often zero) and 
avoidance of traffic congestion (in the Tokyo 
metropolitan area the underground is so 
crowded during the rush hour that passengers 
Estimated Number of Telecommuters in Japan 
(by Mitomo & Jitsuzumi) (Thousands) 
Year 
1995 
2000 
2005 
2010 
2015 
2020 
Scenario 1 
(1) 
814 1.20 
2,943 4.24 
6,367 9.16 
8,490 12.47 
9,152 13.86 
9,421 14.52 
Scenario 2 
(1) 
848 1.25 
2,934 4.23 
7,199 10.35 
11,290 16.58 
13,200 20.00 
13,970 21.54 
Scenario 3 
(1) 
862 
2,931 
7,656 
13,400 
16,850 
18,370 
1.27 
4.22 
11.01 
19.68 
25.53 
28.31 
Note (1 ): Percentage of telecommuters in the total workforce. 
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The direct personal 
benefit ¡s a motivation 
for workers to become 
telecommuters. 
However, their action 
reduces congestion 
and so also favours 
non­telecommuters. 
This fact justifies the 
use of public policy 
instruments to provide 
further incentives to 
telecommute 
are often packed into carriages with little space 
to move even their arms). Non­telecommuters 
(i.e. ordinary commuters) also benefit from the 
reduction in congestion brought about by T/T. 
Thus, T/T gives direct benefits to telecommuters, 
and indirect benefits to non­telecommuters; a 
clear case of positive externalities. 
H. Mitomo and T. Jitsuzumi's article estimates 
the benefits of T/T with the aid of an assumption 
regarding the marginal elasticity of substitution 
between the level of congestion and the 
commuting time. As Table 4 shows, the direct 
benefit of T/T to telecommuters is somewhere 
between 197 and 253 yen per working day, 
whereas the indirect benefit of T/T to non­
telecommuters for the intermediate scenario lies 
between 37 and 99 yens per working day. 
These estimates give us some idea about 
the magnitudes of the private benefit of T/T to 
telecommuters and non­telecommuters. (Observe 
that these benefits do not include that of achieving 
global sustainability.) The estimated private 
benefit obtained in the Paper can be used for 
choosing policy instruments to promote T/T for 
sustainability. The direct private benefit is a 
motivation for workers to become telecommuters. 
The indirect benefit is an external impact of T/T 
enjoyed by non­telecommuters. It is conceivable 
therefore that the government could impose a tax 
on non­telecommuters for not becoming 
telecommuters (e.g., in the form of environmental 
tax on transport), and to use the revenue from 
such taxes as a subsidy to telecommuters for 
becoming telecommuters, irrespective on impacts 
upon sustainability. 
Conclusion 
In this article we have discussed the possible 
contributions of IT to global sustainability, and 
considered a framework for formulating public 
policies promoting T/T. We have also looked at 
forecasts for T/T, and an analysis of how it may 
affect individual behaviour, in relation to 
possible contributions of T/T to sustainability. 
In reality, needless to say, there are hundreds 
of such causes and effects generating direct and 
indirect benefits/costs in relation to an activity for 
promoting sustainability. To formulate a system 
of wide­ranging policies for sustainability is a 
difficult task. The work presented by the Report 
and H. Mitomo and T. Jitsuzumi's paper opens up 
a path towards such a system. Λ 
Table 4 
Estimated value of Telecommuting to Telecommuters and 
Non-telecommuters: Japan, Tokyo Metropolitan Area 
(by Mitomo and Jitsuzumi) (Yen per workday) 
Area Average 
Scenario 1 
Scenario 2 
Scenario 3 
Telecommuters 
Model 1 Model 1 
197 253 
Non-telecommuters 
Model 2 Model 2 
29 77 
37 99 
44 115 
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The UNCSTD study 
provides an approach 
to constructing 
indicators of progress 
towards the 
information society. Its 
lessons should be of 
interest to policy 
makers seeking to 
maximize benefits in 
their regions 
indicators of a Sustainable 
information Society: 
Policy Analysis and Application 
Robin Mansel l , W.Edward Ste inmul le r , Uta Wehn, SPRU 
issue: To benefit from potential applications of innovative Information and 
communication technology, policies must be set to coordinate the construction of both 
human and technological capabilities. Without a balance between the accumulation of 
new skills, the investment in equipment and infrastructure, and changes in organization 
compatible with local and regional conditions, the social and economic potential of 
Information and communication technologies simply cannot be realized. Policy 
coordination and balance can only emerge from assessments of a country's current 
position and the trade-offs involved in advancing from that position. 
Relevance: At the European, member state and regional levels, policy makers are seeking 
new ways to connect technological initiatives In information and communication 
technologies with users. The spirit of this search Is to replace ad hoc Inclusion of users as 
a part of 'demonstrations' or 'user forums' with more fundamental 'user-centred' 
technological development Initiatives and more pro-active policies for supporting user 
skill and knowledge development. A significant problem lies In assessing priorities for 
action and in deciding whether the market should lead new developments. This paper 
reports the observations from a global study of experience in this area and summarizes 
the lessons for policy makers. 
introduction 
S tudies of the impact of the extension of computing, telecommunication and software-based systems into industry and into the lives of citizens and consumers 
often draw their lessons from the experiences of 
the core regions of industrialized countries. This 
article is based on a detailed two-year study of 
the social and economic potential and impact of 
advanced information and communication 
technologies in developing countries by the 
United Nations Commission for Science and 
Technology for Development (UNCSTD)1. It 
highlights an approach to constructing indicators 
of progress toward the information society and 
demonstrates the crucial importance of policy 
coordination. The lessons from this work should 
be of interest to policy makers in Europe who are 
seeking ways of maximizing the potential social 
and economic benefits of these technologies for 
businesses and citizens in their regions. 
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indicators for a Sustainable Information 
Society 
Current indicators or benchmarks for 
assessing how information society characteristics 
in local areas or regions compare with other 
regions are insufficient. In particular, current 
methods are insufficient for assessing the balance 
of technological and human or social capabilities 
available for promoting the development and 
spread of new applications of information and 
communication technologies. There is no 'ideal' 
composite indicator of information society or 
knowledge-based development. Policy makers 
are often left in the dark about how their region is 
performing over time. The UNCSTD took some 
steps towards providing a framework that would 
be helpful to policy makers to address this 
problem. The framework was designed to use 
readily available data and to relate production 
and consumption (demand) strengths or 
weaknesses to other strengths and weaknesses in 
the areas of skills and capabilities. 
The INEXSK (infrastructure, Experience, 
Skills, Knowledge) approach was developed to 
illustrate how varying combinations of technical 
Table 1 
infrastructure, experience, and skills in different 
countries account for the development of 
distinctive information societies. The INEXSK 
approach allows the mapping of different 
'starting positions' of societies or regions 
in the process of developing stronger 
knowledge generation and utilization capabilities, 
particularly as these capabilities involve the use of 
information and communication technologies. It 
also highlights potential imbalances among the 
factors supporting the improvement of these 
capabilities. The INEXSK approach links specific 
indicators to capabilities as shown in Table 1. 
The data to implement the INEXSK approach 
are readily available for a large number of 
countries, and the approach can be tailored to 
regions by linking production and consumption 
indicators to the regional composition of output 
and income. It must be emphasized that 
improved indicators such as the actual use of 
advanced information and communication 
technologies and services or more sophisticated 
measures of user capabilities such as 'computer 
literacy' indicators would aid in policy analysis 
and formulation. 
Indicators and capabilities 
Indicator 
Educational attainment in mathematics and 
engineering 
Internet hosts 
Electronics, information technology and data 
processing service output 
Literacy rates and the penetration of 
television sets 
User consumption of electronics, information 
technologies, data processing services, and 
penetration of telephony services 
Capability or Potential 
User and producer design abilities for new 
applications and artefacts 
User and producer design abilities for new 
services 
Producer production capability for new 
applications, services and artefacts 
User abilities to engage with new services 
and technologies 
Demand potential for new technology and 
services 
W 
Source: adapted from Mansell and Wehn (1998) 
There is no 'ideal' 
composite indicator of 
information society or 
knowledge-based 
development. Policy 
makers are often left in 
the dark about how 
their region is 
performing over time 
The INEXSK approach 
allows the mapping of 
different 'starting 
positions' of societies 
or regions in the 
process of developing 
stronger knowledge 
generation and 
utilization capabilities 
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The relationship 
between the indicators 
is represented as a 
'footprint' showing 
how production and 
consumption and skills 
relate to each other 
It is generally believed 
that information 
society developments 
are environmentally 
friendly, offering 
the potential 
of substituting 
information resources 
for physical resources 
Targeted policies 
designed to strengthen 
skills and production or 
consumption 
capabilities will interact 
with the particular 
strengths and 
weaknesses that exist 
in each of these 
countries or in any 
given region 
The relationship between these indicators is 
represented as a 'footprint' showing how 
production and consumption and skills relate to 
each other. As shown in Figure 1, for example, 
experience with production and consumption of 
information and communication technologies is 
assumed to 'push' the new technologies into 
roles in the creation of knowledge (see arrows in 
Figure 1). Neither production nor consumption 
alone, however, can bring infrastructure assets 
and experience into productive use in the 
creation of knowledge for social or economic 
applications. This requires 'pull ' influences from 
the production or consumption skills. Policy 
makers face major difficulties in co-ordinating 
the 'push' of experience and the 'pull ' of skills to 
achieve effective applications of information and 
communication technologies. 
A key issue to be emphasized in Figure 1 is the 
potential for 'imbalance' between production and 
consumption abilities. Supporting actions 
promoting the development of sustainable society 
does not necessarily entail increasing productive 
output, but it does require a means of 'adapting' 
and 'customizing' imported technologies to local 
conditions. In the absence of local production, 
greater attention must be focused on the processes 
supporting more effective use of available 
technologies. Effective use is particularly important 
at a social level, where effective mobilization of 
technologies for educational and political 
development is unlikely to occur without explicit 
promotional policies. It is generally believed that 
information society developments are 
environmentally friendly, offering the potential of 
substituting information resources for physical 
resources. For this potential to be realized, 
however, access must be sufficiently widespread 
to allow this substitution. 
How indicators Can Help Policy Makers 
Identifying policy directions that are relevant 
for enhancing information society developments 
requires a comparative perspective. Learning 
from the experience of others wil l play a central 
role in this process. In general, it is not 
Figure 1. Relationships between skills, production and use 
"Ideal" 
Production Skill Knowledge Indicator Consumption Skill 
Indicators A Indicators 
Production 
Skills 
Push in 
Generating 
Knowledge 
Production 
Push in 
Generating 
Knowledge 
Production 
Indicators 
Infraestructure 
Indicators 
Consumption 
Skills 
Push in 
Generating 
Knowledge 
Consumption 
Push in 
Generating 
Knowledge 
Consumption 
Indicators 
Source: Mansell and Wehn (1998) 
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appropriate to attempt to transfer institutions or 
initiatives from areas with dramatically different 
capabilities. The INEXSK approach provides a 
method for identifying which countries policy 
makers should study in their efforts to craft 
appropriate policy. It also suggests ways to 
identify key bottlenecks that need to be 
alleviated to replicate experiences from other 
countries that are regarded as successful. 
The indicator holds a message for policy 
makers. There is no single pathway to the 
information society. Targeted policies designed 
to strengthen skills and production or 
consumption capabilities will interact with the 
particular strengths and weaknesses that exist in 
each of these countries or in any given region. 
The investment priorities for entry into the 
information society are likely to differ 
considerably in each case. The important 
message for policy makers is that simply 
promoting investment in telecommunication 
infrastructure, for example, wil l have little effect 
unless the impact of this investment is considered 
together with other initiatives with respect to 
skills development. 
A number of possible combinations of 
infrastructure, experience, and skills can 
provide a foundation for information society 
development. Clearly progress wi l l depend 
upon the tensions and opportunities created by 
investment strategies and policies as a result of 
their interaction with the cultures and different 
modes of social organization within a region. 
This brings us to the second major lesson to be 
drawn from the UNCSTD work. Coordination 
of initiatives for information society policy 
across government departments and between 
stakeholders in the private sector and citizens is 
essential to reaping the potential social and 
economic benefits of information and 
communication technologies. 
Example Case 
Social cohesion and economic development 
depend increasingly on the capacity of new 
applications of information and communication 
technologies to serve social and economic 
interests. Investment in the technical infrastructure 
must occur in parallel with investment in social 
capabilities including generic skills and technical 
knowledge. This implies new policy approaches 
for education, job creation, cultural expression, 
the formation of community and regional 
networks, and market stimulation and 
development. 
Success depends on factors including 
continuous investment in the technological and 
social infrastructure; in organizational change and 
flexibility to enable learning; and in the build up of 
capabilities to combine local experience with new 
applications that may have been developed 
initially for the core areas of Europe. Learning how 
to reconfigure existing technological and social 
capabilities and to restructure institutional 
arrangements to create incentives for continuous 
learning is the most crucial asset for effective 
information society policies. 
UNCSTD's assessment of worldwide 
experience showed that it is essential to ensure 
that investment strategies that are encouraged 
and promoted by policy makers lead to the 
accumulation of the skills needed to modify 
technical applications to support the goals of 
localities and regions. If this capability­building 
process is not undertaken effectively, the full 
benefits of the new applications are not likely to 
be achieved. In some cases, the results may be 
negative for local economies in the Less 
Favoured Regions. The coordination problems 
are substantial. However, experience shows that 
when major efforts are made to improve co­
ordination and when policy initiatives are 
integrated within government departments and 
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Progress will depend 
upon the tensions 
and opportunities 
created by investment 
strategies and policies 
as a result of their 
interaction with 
the cultures and 
different modes of 
social organization 
within a region 
Learning how to 
reconfigure existing 
technological and social 
capabilities and 
to restructure 
institutional 
arrangements to 
create incentives 
for continuous 
learning is the most 
crucial asset for 
effective information 
society policies 
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For the indicators in 
the 'footprint', the 
position of each 
country is shown 
relative a country that 
has achieved 
substantial 
performance and is 
taken to represent 100 
or the outside 
of the circle 
Despite uncertainty 
about the best mix of 
investment in 
infrastructure and skills 
and capabilities, it is 
clear that new kinds of 
specialized information 
and communication 
technology­related and 
generalized learning 
skills are essential to 
participation in 
the workforce and 
in civil society 
Figure 2. Poland and Spain footprints 
"Ideal" 
Knowledge Indicator 
Internet Hosts INDEX < * U ­ J L _ J _ f Television Set INDEX 
Technical 
Graduates Ä l 
INDEX 
ELECTRONIC 
PRODUCTION Ä ) 
INDEX 
Personal Computers INDEX *5{ 
■^ Literacy Share 
u ANDa n.a. 
POLAND 
SPAIN 
ELECTRONIC 
Ã ) CONSUMPTION 
INDEX 
Main Lines 
£n INDEX 
Source: Mansell and Wehn (1998), the INEXSK data are f r o m ITU, UNESCO and Elsevier 
sources f o r 1995. 
private sector organizations, given resources and 
a high priority, then benefits can be expected. 
Figure 2 illustrates the application of this 
framework to two countries in Europe, Poland 
and Spain2. For the indicators in the 'footprint', 
the position of each country is shown relative to 
a country that has achieved substantial 
performance and is taken to represent 100 or the 
outside of the circle. The footprint provides a 
'map' of the combinations of features within each 
of the countries and a basis for comparison with 
other countries that are performing well on these 
indicators. 
For example, in 1995 both Spain and Poland 
had approximately 50% of the number of 
technical graduates produced by The 
Netherlands, the country taken as '100' which 
therefore forms the outer boundary of the circle. 
Both countries had a very low number of Internet 
hosts as compared to the benchmark country 
selected (Denmark) but the penetration of 
television sets was approaching that of the United 
Kingdom. Spain and Poland differ, however, with 
respect to their relative performance on the 
production of advanced information and 
communication technologies, with Spain 
performing better (relative to Ireland, the country 
taken as 100). A similar relationship exists for 
personal computer penetration. Poland is better 
on consumption related indicators than in other 
areas, but not as good as Spain. This suggests that 
capabilities for using these technologies and 
services, i.e. penetration of telephony and 
consumption of electronics, information 
technology and data processing services can be 
strengthened and encouraged. 
For the Less Favoured Regions of Europe, 
despite uncertainty about the best mix of 
investment in infrastructure and skills and 
capabilities, it is clear that new kinds of 
specialized information and communication 
technology­related and generalized learning skills 
are essential to participation in the workforce and 
in civil society. Without major efforts to invest in 
new skills, equipment, and organizational 
IPTS­JRC ­Seville, 1999 
N O . 3 2 M a r c h 1 9 9 9 T h e I P T S R e p o r t 
change, the social and economic potential of the 
information society will not be realized. Among 
the most essential priorities for policy makers, the 
UNCSTD work singled out the following areas. 
• Capabilities for using information and 
communication technologies are paramount 
When investments in technical infrastructure 
and skills and human capabilities cannot be 
undertaken at the same time because of 
limited financial resources, investment in 
skills and the human aspects should receive a 
higher priority. 
• Applications must be integrated with local 
and regional social and economic goals 
Today's existing regional inequalities will be 
replicated if new applications are not 
consistent with the distinctive cultures, 
organizational styles, political apparatuses 
and economies of regions. 
• New measurement techniques and 
indicators are needed to guide policy makers 
There is an urgent need for new measurement 
techniques and indicators to monitor linkages 
between investment and changes in the skills 
base, the accumulation of experience in using 
information and communication technologies, 
and other selected features of economic and 
social activities related to the European 
information society. Policy initiatives at the 
national or European Union level to develop 
new indicators need to take the special features 
of the Less Favoured Regions into account if the 
results are to provide useful guidelines for 
policy makers. 
Conclusion 
New indicators of progress toward the 
European information society that reflect local, 
regional as well as national developments are 
needed urgently to provide an improved basis for 
assessing priorities for policy action. Useful 
indicators will need to draw upon easily 
accessible data sources and composite indicators 
must be constructed that relate developments in 
both the capabilities to produce and to consume 
or use new information and communication 
technology applications. This means that 
indicators of technology diffusion must be related 
to indicators of strengths or weaknesses in the 
skills base. Although there is no 'ideal' indicator 
of information society or knowledge-based 
development, this paper illustrates one approach 
that can be applied to give policy makers better 
insight into how their regions are performing. 
Information-society related applications of 
new technology are often discussed as if a single 
form of 'best practice' for public services and 
businesses is likely to emerge. Here we have 
drawn attention to distinct patterns of information 
society development and to the major importance 
of coordinated policy initiatives that cut across the 
technological, organizational and social policy 
initiatives. The greatest challenge to decision 
makers is to create and implement policy 
frameworks that will encourage, support and 
mobilize people's capacities to use the new 
applications effectively in response to their own 
local and regional conditions. _^f 
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Notes 
1- The full results of the Commission's work are published in UNCSTD (1997) 'Report of the Working 
Group on Information and Communication Technologies for Development', prepared for the 3rd 
Session, Geneva, 12 May, item n°. E/CN.16/1997.4, 7 March; R. Mansell and U. Wehn (eds) (1998) 
Knowledge Societies: Information Technology for Sustainable Development, Oxford University Press. A 
summary in English, French and Spanish is published as Credè, A. and Mansell, R. (1998) Knowledge 
Societies ... in a Nutshell: Information Technology for Sustainable Development. Ottawa: International 
Development Research Centre. 
2- At the centre of the diagram, the value of each of the indices is zero and at the boundary of the circle 
the value is 100. The country taken as 100 for Personal Computers is New Zealand, for Main telephone 
lines is Sweden, for Electronics Production and Consumption is Ireland, for Technical Graduates is The 
Netherlands, for Internet Hosts is Denmark, and for Television sets is the United Kingdom. Literacy share 
is omitted in this footprint. In the centre of the diagram there is a small circle which is used as a means 
of graphing very low values (that is, less than five out of 100). See Mansell and Wehn, op cit. chapter 2 
by Steinmueller, for a detailed methodological description. 
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Sustainable informat ion Society 
Policies in Asia: Standing f i rm 
despite financial turmoi l 
Erik Boh l i n , IPTS, w i t h Izumi A izu , ANR, T.H. Chowdary, Center for 
Telecom Management & Studies, Li X iaodong , Development Research 
Center of the State Council, Haj ime Onik i , Osaka-Cakuln University 
issue: so far the financial crisis in Asia seems to have had less of an impact on investments 
in Information and communication technologies (iCTs) than in other sectors in key 
countries in the region. Expectations among Asian countries for long-term growth based 
on the information Society remain strong though. Two countries that aim to become 
centres of growth in the 21st century - China and India - are looked at In more detail. 
Relevance: The building of an Information Society rests on deeper foundations than 
short-term financial challenges, since It promises to be a core organizing and growth 
principle for future development. Crucially, ICTs provide some opportunities to deal with 
the increasing environmental challenges. The way this is addressed by economies likely 
to carry weight in the next century - such as China and India - can provide useful insights 
to European policy makers. 
The Asian Financial Crisis 
Γ η the second half of the 1980s, most of 
the East Asian countries were enjoying 
continuous expansion of trade, production, 
and investment. One of the reasons for this 
expansion was the domestic boom in the stock 
and property markets in Japan. The bubble 
suddenly burst in the early 1990s, and Japan 
sank into a deep recession. This is believed to 
have triggered recessions in East Asian countries, 
through reduction of imports and the tightening 
of financial conditions. In the immediate 
aftermath of the initial financial downward 
trend, starting with the devaluation of Thailand's 
currency in July 1997, data shows that the 
industrial sectors which have taken the hardest 
blows are real-estate development, construction, 
bank and financial services, followed by 
manufacturing for consumer goods such as 
automobiles and electrical appliances, retail, 
and heavy machinery industries. 
What is taking place in the East Asian region 
is a matter of much debate, and this will probably 
continue to be the case. Explanations emphasize 
institutional, political, cultural and economic 
factors. As regards economic factors, there was 
massive over-investment during the boom in the 
second half of the 1980s, which brought about an 
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The events leading 
to the Asian financial 
crisis have been 
the subject of 
much debate 
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Japan's long-term 
future depends on its 
ability to resolve its 
structural problems 
The figures show 
that the crisis has had 
some effect in 
the short term on 
the ICT sector in Asia 
overvaluation of investment funds with high 
interest rates and overvaluation of currency, i.e. a 
high exchange rate against the US dollar. This 
overvaluation helped bring about the recent crisis 
and the concomitant exchange rate (over) 
correction. 
The key country in any future wave of 
financial distress and recovery is Japan. 
Presently, Japan faces two short-term problems 
and one long term problem. One of the short-
term problems is insufficient aggregate demand 
and deep recession. The other short-term 
problem is the shaky banking system and the 
amount of bad debt. In the medium term, 
however, the problems of bad debt and demand 
will be "solved" gradually as a consequence of 
the expansionary policy that the government is 
promoting, although inflation and an increase in 
public debt will occur instead. The long-run 
problem that Japan faces is far more difficult to 
solve. The Japanese system suited the needs of 
the economy during the recovery and "catching-
up" period in the 1960s and 1970s, and it 
generated strong manufacturing sectors. In order 
for Japan to continue growing in the future it 
needs to develop comparative advantage in 
sectors other than manufacturing. Information 
and communications technologies (ICT) are 
obvious candidates, but it does not appear that 
Japan has developed comparative advantage in 
these sectors, nor is it predicted that it will 
develop it in the near future. The fate of the 
Japanese economy in the long run depends on 
whether Japan's long-term structural problems 
can be solved. 
Impact on ICT investments: 
The short term 
In the initial phase of the crisis, investments in 
information and communications technology (ICT) 
were not so much affected in Asia. The Malaysian 
government expected its information technology 
(IT) industry to achieve 14.4% growth in 1998 in 
its budget plan published in October 1997. The 
Computer Industry Association of Malaysia 
(PIKOM) also projected 20% growth earlier in 
1997, but modified that figure to around 10% in 
December 1997. This still looked too optimistic to 
observers, and thus in January IDC (International 
Data Corporation, a consulting firm) changed its 
forecast for Malaysian IT market growth in 1998 
from its previous figure of 16.5% to 5.7%. 
The actual results are less encouraging - see 
Table 1. As a whole, the Asia Pacific PC market 
(excluding Japan) recorded a 4.8% decline. In 
Japan, PC sales during 1998 showed a sign of 
recovery. In the first two quarters of 1998, the PC 
sales level continued to decline; but in the third 
quarter, from July to September, it recorded a 9% 
rise over the same period last year. It was spurred 
by the introduction of the new Windows 98 
operating system, as well as newly introduced 
slim and small-sized notebook computers. 
Local Area Network (LAN) and network 
business seemed to do better than the overall IT 
and PC market in Asia. In spite of the economic 
downturn, orders to install corporate networks 
have remained stable in the first quarter of 1998 
(Table 2). 
However, Asia's LAN markets finally showed 
the impact of the economic troubles in the 
second quarter. According to the IDC survey, an 
overall 12.6% decline in revenue was recorded 
for LAN markets in Asia (excluding Japan) in the 
second quarter of 1998 as compared with the 
same quarter of the previous year. Compared to 
the first quarter, the second quarter saw a decline 
of 10.1% in revenue terms, too. With the 
exception of China, Australia and India, all other 
markets showed negative growth rates in the 
second quarter. 
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Table 1 
Asia Pacific (Except Japan) PC Sales in Second Quarter 1998 
(Thousands of units) 
Country Q2-1997 
Austria 413 
Hong Kong 96 
India 118 
Indonesia 125 
Korea 460 
Malaysia 112 
New Zealand 60 
Philippines 55 
China 776 
Singapore 102 
Taiwan 158 
Thailand 93 
Rest of Asia/Pacific 107 
Grand Total 2676 
Q1-1998 Q2-1998 
391 462 
99 90 
200 164 
21 12 
281 275 
64 78 
54 62 
39 37 
806 994 
82 82 
152 163 
42 39 
73 90 
2305 2548 
02-1998 
Q2-1997 
12.0% 
-6.2% 
38.5% 
-90.2% 
-40.3% 
-30 .1% 
3.3% 
-33.0% 
28.0% 
-19.2% 
3.0% 
-57.9% 
-15.8% 
-4.8% 
02-1998 
Q1-1998 
18.3% 
-9.0% 
-1 7.9% 
- 42 .1% 
-2.4% 
21.5% 
15.3% 
- 4 . 1 % 
23.2% 
-0.5% 
7.4% 
-7.0% 
22.6% 
10.5% 
Source: International Data Corporation 
Table 2 
Asia Pacific LAN Market in 1998 (US $ million) 
Country 
China 
Australia 
Korea 
Taiwan 
Hong Kong 
Singapore 
India 
Malaysia 
New Zealand 
Philippines 
Thailand 
Indonesia 
Total 
Q1-1998 
151.52 
133.20 
65.67 
50.98 
41.30 
38.16 
23.67 
21.16 
11.63 
9.31 
8.16 
6.80 
561.55 
01-1998 
Q1-1997 
68% 
2 1 % 
-43% 
17% 
10% 
-8% 
28% 
-22% 
12% 
-14% 
-52% 
-45% 
5% 
Source: International Data Corporation 
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Significantly, despite 
the current recession 
in parts of Asia the 
IT industries, and 
particularly the 
Internet market, 
are still growing 
in the region 
The Information Society 
has been given a 
key role in both China 
and India as a part 
of their strategy to play 
a more important role 
in the 21s t century 
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China has also used 
information technology 
to improve the 
environment 
The Indian government 
has set itself the goal 
of becoming an IT 
superpower by 2008 
India also realizes 
that IT is a relatively 
environmentally-
friendly industry and 
that it can gain 
leadership in this area 
because India 
possesses the third 
largest pool 
of science and 
technology personnel 
in the world 
The Internet and Intranet market seems 
the least affected sector within the IT industry. 
Access Media International (AMI) reported that 
the number of Internet users in Asia will 
continue to grow, reaching 22 million in 1998, 
34 million in 1999, and 44 million in 2000, 
doubling in 2 years. IDC also expects Internet 
users to grow by an annual rate of 63% from 
1995 to 2001. Generally, Internet technology 
deployments are prioritized in most developing 
markets in Asia Pacific. 
Fundamentals of the Asian information 
Society 
The future development of the Information 
Society is critical for both Japan and the rest of 
Asia. Fortunately, despite the current recession 
among many East Asian countries, the IT 
industries, and particularly the Internet market 
have not been heavily impacted. This is because 
IT's current state of development appears to place 
it at the middle of an "S-shaped" diffusion curve, 
indicating inherent potential for very rapid 
Table 3 
Asian Information society initiatives 
Country 
Singapore 
Taiwan, R.O.C. 
South Korea 
Japan 
Thailand 
Malaysia 
China 
Launching 
Time 
April 1992 
August 1994 
1994 
May 1994 
1995, IT year 
February 1991 
1992, 1995 
Nil Initiatives/ 
Time Frame 
/72000-f ibreto 
building/full-service 
cable network 
by 2005 
Nil 2005-
Broadband 
Infrastructure 
Korean Information 
Infrastructure 
(KID- Broadband 
infrastructure 
installed by 2010 
National broadband 
Infrastructure 
by 2010 
/T2000-Broadband 
access by 2002 
Malaysian Information 
Superh ighway-Fibre 
to the home by 2020 
China N//-Broadband 
net delivering over 
a million telephone 
channels by 2020 
Steering Agency 
National Computer 
Board 
Nil Steering 
Committee 
Ministry of 
Information and 
Communications 
Telecommunications 
Council of the 
Ministry of Posts and 
Telecommunications 
(MPT) 
National IT 
Committee 
Ministry of Technology 
MPT, Ministry of 
of Electronic 
Industries, etc. 
Investment 
(billion US$) 
2.65 
10 
57.9 
330-550 
18 
30 
200 
Source: Wang, 1999 
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growth. The Internet may have just entered this 
growth stage. On a more fundamental level, 
since the early 1990s the Information Society has 
been targeted as central for future growth, 
exemplified by the wide range of initiatives - see 
Table 3. The early initiatives have been 
reformulated over time away from a single focus 
on installing fibre optic links to households, 
towards more general efforts to promote a viable 
information infrastructure. Liberalization and 
increased competition are increasingly seen as a 
critical vehicle to realize policy goals. 
What, then, are some conditions for a viable 
Asian Information Society in the 21st century?1 
Primary challenges range from lack of qualified 
human resources to choice of proper 
technological architecture against the 
background of an extremely rapid pace of 
technology innovations showcased in Internet, to 
political control of telecommunications carriers 
and contents of the services, and significantly, 
viable corporate strategies. As Wang (1999) has 
shown, investments in science and technology 
capabilities have been a fundamental factor in 
achieving growth with ICT investments in 
Taiwan. Higher education is certainly 
emphasized in the advanced Asian economies, 
and there are arguably other institutional 
considerations of critical importance as well. 
Social capital and institutional arrangements are 
increasingly emphasized as central variables for 
growth, rather than technology per se. 
The Case of China and India 
In the context of the Asian financial crisis and 
the problems being faced by the Japanese 
economy highlighted at the beginning of the 
article, China and India are two particularly 
interested cases. They were not affected as badly 
by the crisis as much of the rest of the region, and 
both hope to play a leading role in the 21 s t 
century. In particular, Information Society 
policies are central to both countries, and remain 
firm. The environmental challenges faced by 
these countries underscore the need to develop 
the Information Society. 
In China, promotion of the Information 
Society has become a fundamental aspect of the 
modernization plans. The first long-term 
programme was issued in China's 9th 5-year plan 
and passed by the fourth section of the 8th 
People's Standard Congress in 1996. The 
programme was summarized as: 
"The application of modern electronic 
information technology wil l result in significant 
progress in the field of national economy and 
society; the diffusion of information technology 
will promote advances in production, working 
and living conditions; the national information 
infrastructure (Nil) will be primarily be supported 
by wide-band ISDN technology; and the national 
economic informatization level wi l l be 
remarkably enhanced2". 
To realize these goals, China has taken 
measures to promote ICT application in recent 
years, focusing on developing the information 
industry and strengthening traditional industries 
by using information technology, broadband 
networks, etc. Recently, the previous Ministry of 
Electronics Industries, the Ministry of Posts and 
Telecommunications with parts of the Ministry of 
Broadcasting, Film and Television, have merged 
into a new ministry, Ministry of Information 
Industries (Mil) in order to reap the benefits of the 
converging ICT field. China is starting to allow 
competition in telecommunications, and it has 
engaged into a massive program of investments 
in the information infrastructure. 
Moreover, since there are increasing concerns 
in China about environmental pollution (China 
has some of the worst polluted cities in the 
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world), polices have been formulated to promote 
information technology to improve the 
environment. For instance, it is reported that 50% 
of medium-sized cities have implemented 
computer control for running water, saving about 
1.6 billion tons of water. Moreover, information 
technology is claimed to have increased the 
energy output efficiency by 4.7% per year 
between 1980-1995. Sustainability concerns has 
reinforced the drive for the Information Society. 
Building the Information Society is central to 
India's vision of the future as well. This has been 
emphasized recently by the Federal (Union) 
government which has promoted the goal of 
making India an IT "super-power", by the year 
2008. A National Task Force on Information 
Technology and Software Development (NTFIT & 
SD) has submitted a series of recommendations 
and action programmes all of which have been 
accepted by the Union Government and are 
being implemented right away. Among others, 
access to, and use of, Internet is seen to be 
essential for the Indian people and society, and 
the use of information and knowledge is seen as 
a strategic resource. To this end, all the nearly 
100,000 high schools and 10,000 colleges in the 
country are to be equipped with PCs by the 
government on a large scale - 1 PC per 10 
students in high schools and one PC for five 
students in colleges. 
Moreover, and indicatively, in one of its states, 
Andhra Pradesh (population 75 million; area 
310,000 sq km in south-central India), produced 
a document VISION 2020 sketching a vision of 
what the state and people would be in terms of 
human, economic and environmental 
development in the year 2020. The Andhra 
Pradesh State Government has decided to invest 
extensively as the largest spender in information 
and communications technologies (ICTs) and use 
them for efficient economic and effective 
governance; for rapid extension and 
improvement of the quality of education; for 
delivering primary health awareness and care 
and to make available tele-medicine from the 
expertise concentrated in the cities to rural and 
remote areas; for banking, and commerce; and 
for public discourse to involve and empower 
people to govern. 
India also realizes that IT is a relatively 
environmentally-friendly industry and that it 
can gain leadership in this area because the 
country possesses the third largest pool of 
science and technology personnel in the world. 
(India is educating over 50,000 information 
technology professionals a year.) For example, 
in order to decongest the cities, a new planning 
principle based upon the use of IT has been 
pursued in the state of Andhra Pradesh 
involving the construction of beltways linked by 
fibre optics. Software companies are being 
encouraged to locate along the new beltway in 
the hope of generating local employment and 
boosting the rural economy, although the 
(positive and negative) US experience with this 
kind of development needs to be kept in mind 
in this context. 
Conclusions 
The building of an Information Society (IS) is 
the one of the most critical aspects in the 
creation of well-being in the next century. 
Finding a path toward an Information Society 
that builds on the particular characteristics and 
competitiveness of a particular region wil l be 
germane to its future progress. 
Short-term financial turmoil wil l not change 
these fundamentals. If the financial distress 
persist in the Asian region, the rate of 
investments in ICT wil l be impacted - as they 
already have to some extent -but the direction 
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of investment activity wi l l not. Rather, policies 
need to be even more focussed on what wil l 
contribute to future growth. 
The ambitious policies being implemented in 
India and China in order to attain global 
importance through the information society will 
make them interesting cases to watch over the 
coming years. Moreover, there is a growing 
recognition in these countries that the Information 
Society can mitigate the environmental 
challenges, promote social cohesion, and infuse 
growth in their economies. Achieving a 
sustainable information society has been 
recognized by both China and India as a prime 
strategic goal for the next century. ^§ 
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Notes 
1- An extensive treatment of the future of the Information Society in East Asia is given in Bohlin 
et al (1999). 
2- As quoted in "The 9th 5-year plan and long-range objective outline in 2010 of China's national and 
economic development", passed by the 4th section of the 8th People's Standard Congress in 1996. 
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A B O U T T H E I P T S 
The IPTS is one of the eight institutes of the Joint Research Centre of the EU Commission. Its remit 
is the observation and follow-up of technological change in its broadest sense, in order to 
understand better its links with economic and social change. The Institute carries out and co-
ordinates research to improve our understanding of the impact of new technologies, and their 
relationship to their socio-economic context. 
The purpose of this work is to support the decision-maker in the management of change pivotally 
anchored on S/T developments. In this endeavour IPTS enjoys a dual advantage: being a part of the 
Commission IPTS shares EU goals and priorities; on the other hand it cherishes its research institute 
neutrality and distance from the intricacies of actual policy-making. This combination allows the 
IPTS to build bridges betwen EU undertakings, contributing to and co-ordinating the creation of 
common knowledge bases at the disposal of all stake-holders. Though the work of the IPTS is 
mainly addressed to the Commission, it also works with decision-makers in the European 
Parliament, and agencies and institutions in the Member States. 
The Institute's main activities, defined in close cooperation with the decision-maker are: 
1 . Technology Watch. This activity aims to alert European decision-makers to the social, economic 
and political consequences of major technological issues and trends. This is achieved through the 
European Science and Technology Observatory (ESTO), a European-wide network of nationally 
based organisations. The IPTS is the central node of ESTO, co-ordinating technology watch 'joint 
ventures' with the aim of better understanding technological change. 
2. Technology, employment & competitiveness. Given the significance of these issues for Europe 
and the EU institutions, the technology-employment-competitiveness relationship is the driving 
force behind all IPTS activities, focusing analysis on the potential of promising technologies for job 
creation, economic growth and social welfare. Such analyses may be linked to specific 
technologies, technological sectors, or cross-sectoral issues and themes. 
3. Support for policy-making. The IPTS also undertakes work to supports both Commission services 
and other EU institutions in response to specific requests, usually as a direct contribution to 
decision-making and/or policy implementation. These tasks are fully integrated with, and take full 
advantage of on-going Technology Watch activities. 
As well as collaborating directly with policy-makers in order to obtain first-hand understanding of 
their concerns, the IPTS draws upon sector actors' knowledge and promotes dialogue between 
them, whilst working in close co-operation with the scientific community so as to ensure technical 
accuracy. In addition to its flagship IPTS Report, the work of the IPTS is also presented in occasional 
prospective notes, a series of dossiers, synthesis reports and working papers. 
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The IPTS Report is published in the first week of every month, except for the months of January and August. It is edited in English 
and is currently available at a price of 50 EURO per year in four languages: English, French, German and Spanish. 
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The European Science and Technology Observatory Network (ESTO): 
IPTS ­ JRC ­ European Commission 
W.T.C., Isla de la Cartuja s/n, E­41092, Sevilla, Spain 
tel.: +34­95­448 82 97; fax: +34­95­448 82 93; e­mail: ipts_secr@jrc.es 
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ADIT ­ Agence pour la Diffusion de l'Information Technologique ­ F 
CEST ­ Centre for Exploitation of Science and Technology ­ UK 
COTEC ­ Fundación para la Innovación Tecnológica ­ E 
DTU ­ University of Denmark, Unit of Technology Assessment ­ DK 
ENEA ­ Directorate Studies and Strategies ­ I 
INETTI ­ Instituto Nacional de Engenharia e Technologia Industrial ­ Ρ 
ITAS ­ Institut für Technikfolgenabschärzung und Systemanalyse ­ D 
NUTEK ­ Department of Technology Policy Studies ­ S 
OST ­ Observatoire des Sciences et des Techniques ­ F 
SPRU ­ Science Policy Research Unit ­ UK 
TNO ­ Centre for Technology and Policy Studies ­ NL 
VDI­TZ ­ Technology Centre Future Technologies Division ­ D 
VITO ­ Flemish Institute for Technology Research ­ Β 
VTT ­ Group for Technology Studies ­ FIN 
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